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NEW TECHNOLOGY IN THE AMERICAN
WORKPLACE

Y . .
WEDNESDAY, JONE 23, 1982
House oF REPRESENTATIVES,
SUBCOMMITTEE ON LABOR STANDARDS,
. ’ CoMMITTEE ON EDUCATION AND LABOR,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:30 a.m., in room
2261, Rayburn House Ofﬁce Building, Hon. Geotge M1ller (chair-
man of the subcommittee) presiding.
¢ I\gembers present. Representatives Miller, Johnston and Ratch-

or

Staff present. Dennis Houlihan, research assistant, Vincent Tri-
velli, research assistant, Grace Lew15, staff assistant, and Bruce
Wood, minority associate labor.counsel.

‘Mr. MiuLer. The Subcommittee on Labor Standards of the full
Education and Labor Committee will come to order for the purpose
of conducting the first of a series of comprehensive hearings on the
impact of automation on employment and the workplace.

Since the last major inquiry in 1961, advances in computer and
microelectronic .technology have led society into the initial stages
of a second industrial revolution. It is for that reason that this sub-
committee has convened, for the purposes of receiving testimony
from the various persons that will be involved in the revolution
and to try to provide Congress some 2, insight as to the 1mpacts on
different segments of our society. . o

=~ ~*{Opeting statement of Congressman s'I‘Vhller follows ]

OPENING STATEMENT OF HON GBORGE MILLER, A REPRESENTATIVE m CONGRESS FROM
THE STATE OF CALIFORNIA; AND CHAIRMAN S‘UBCOMMHTEE oN LABOR STANDARDS

This hearing is the first of a compréhensive series of heanngs on the impact of
automation on employment and the workplace.

Since the last major inquiry In~1861, advances .in computer and micro-electronic
technology have led society into the mmal stages of a second industrial revolution,
A Committee of the National Academy of Sciences predlcts its impact on society

*could be even greater than that of the original revolutjon.”
Therg is no way, nor any need, to resist this technologlca] revolution. But our fail-

. ure to prepare our workers and students for their role could be ruinous to our na-

uon s economy. Colin Norman, author of “Micro-Electronics at Work. Productivity
in the World Economy” has predicted that: *

“Countries that move most rapld]y in uging technology w‘]] gam a competitive ad- ~
vantage in international markets.”

We have no alternative but to encourage the development of new workp]ace tech-
nology in order to increase productnnty and enhance our competitiveness in inter-
national trade. At the same time, however, we must ensure that the burdens of ‘ad-
Justing to new technology do not fall inequitably. In our second mdustna] revolu-
tion, unlike the first, the rights and interests of workers must be pzo
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Today, neither the Congress nur the Administration has directed adequate atten-
tion toward the smajor policy yuestions related to new technolugy in the workplace
automation and robotry, education, job training, the effects of tax incentives, the
umpact on women wurkers, occupational health concerns, income and retirement
policies, and job seturity

We have already been warned of sume empluyment and workplace effects of auto-
mation and new technology A General Accounting Office study issued last month
reports that this new wave of autdmativn 1> causing the displacement of wurkers
frum their jubs, changing the nature of some jobs, and simultaneously creating new
occupations

A healthy, competitive economy will depend on the availability of properly
trained workers to fill the available jobs One of the key policy considerations must
be the educatioh and training of students and workers for the jobs they will perform .
in wming decades At a San Francisco field hearing on my bill HR 5820, the Elec-
troni. and Computer Technician Vocational Education Incentives Grants Act, mem-
bers of this Commuttee heard from representatives of industries which ate at the
forefront of develuping these new technologies Educators, union representatives
and industry leaders all agreed that students require special educational training,
and that displaced workers will require substantial retraining in order to qualify for
Jobs in emerging fields - .

The Subcommuittee will investigate changes in the nature of the workplace envi-
runment resulting from advanced technology. Advances in robotics and manufgcr.ur
ing technulugy have the potential to protect many factory workers frém dangerous
and undesirable jobs New telecomymunication and office automation systems offer
opportunities for greater flexibility i1n scheduling the houss and location of wotk.

Information collected by this Subcommittee will aid Qpngress in consideration of
economic revitalization, education, tax and job training€Ngolicies which will shgpe,..
our nation’s industrial and ecomonic future. .

Thus first hearing offers us an overview of the technology-dployment debate, the
role of the Federal Government 1n encouraging productivity growth through techno-
logical change, and the application of new technology in the office and the factory

Mr. MiLLER. Our first witness will be Mr, Brian Usilaner, who is
the Associate Director for the National Productivity Group, and he
will be accompanied by Mr, Chick and Mr. Fritts.* .

STATEMENT OF BRIAN USILANER, ASSOCIATE DIRECTOR, NA-
TIONAL PRODUCTIVITY GROUP, ACCOMPANIED BY ED FRITTS,
GROUP DIRECTOR, ACCOUNTING AND FINANCIAL MANAGE-
MENT DIVISION, AND MOREY CHICK, SENIOR EVALUATOR, AC.
- COUNTING AND FINANCIAL MANAGEMENT DIVISION

Mr. UsiLANER. I am Brian Usilaner and this is Ed Fritts; who
heads up our private-sector productivity work and Morey Chick is
a project manager. Mr. Chick took the lead in the staff study on
the impact of automation on the work force., '
I would like to provide for the record my full statement and sum-
marize the major points. _ oo
The General Accounting Office has had a continuing long-term
interest in the subject of productivity, and that is why we feel
these hearings are important. We have done a diversity of studies
_ for.the Congress ranging from how the executive branch should
+ L% better organize itself for productivity improvement in the private
sector to such areas as robotics and automated manufacturing.

In your letter of invitation and in meetings with.your staff, it is
clear that the subcommittee is concerned about the Federal role in
fostering automation as a way' of improving national productivity
and the impact of automation on the work force. My statement,
based on GAQO’s past and ongoing work in the area, addresses these
concerns, '
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While the private sector-properly must assume primary responsi-
bility for developing and implementinf automation technology, the
Federal Government has had and will continue to play some role
We believe the Federal Government should develop policies and
programs to encourage continued growth in automation and ad-
dress problems that automation may create. ’

In my statement today I will summarize. the importance of auto-
mation to productivity and the economy, the barriers to and stimu-
lators of the rapid adoption of automation, potential adverse effects
on the work force, current and potential Government roles, and the
need for an overall plan te guide Federal policies and programs,re-
lated to automation.

I don't need to tell this committee the problems productivity is
causing in this country, the declining growth rates of the past sev-
eral years which have put a significant damper on our overall
economy.

A key factor 1n enhancing productivity in this country is automa-
tion. Our lag in implementing automation in comparison with
other industrial nationsis in part reflected in our declining proluc-
tivity. Moreover, unless automation is stimulated, the U.S. econo-
my stands to lose ground in two important markets. automated sys-
tems and equipment, totaling billions of dollars annually, and the
consumer goods markets, totaling hundreds of billions of dollars
annually.

Numerous barriers impede the rate of adoption of this automa-
tion technology, but stimulators also exist which motivate both pro-
ducers and users of the technology. Thus, the question today is not
whether but, rather, how rapidly automation will expand.

The barriers to more rapid implementation of automated tech-
nologies in the United States can be categorized as technical, finan-
cial, and social. -

Technical barriers are encountered in getting automated equip-
ment to function properly These can include a lack of technical ex-
pertise to design and implement automated technologies, problems
and costs in developing the software to make the systems work; an
absence of the necessary standardization, and a shortage of quali-
fied persons to operate and service automated equipment and sys-
tems.

People who can develop the software needed to make automation
work are scarce and much in demand. Also in demand are produc-
tion and manufacturing engineers who can design a plant to ac-
commodate automated equipment in the most productive manner
possible. Shortages of the lf(ind of expertise needed for systems
design work are likely to continue for several years, until universi-
ty curricula are established to offset the shortages. ’

Financial barriers involve decisions to invest in new capital

_equipment such as automated devices. Some of these barriers are:

the current,high interest rates, the tendency of business to focus en
short-run needs, other capital investment considerations Such as
cash flow, cost recovery, and the risk involved in investing in new,
untried equipment, and the uncertainty of the marketplace.
Finally, there are social barriers, which are just as important as
the other two, based on human resistance to change. For example,
a union may be apprehensive about the impact that automation

-
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can have on its membdrs and may resist it, for a time, by attempt-
ing to protect its membership through restrictive” labor-manage-
ment contract clauses. Even managers. themselves are apprehen-
sive about using new equipment or handling other changes that
might follow.

Despite these barriers to automation, the national economic v
problems now being faced—such as rising labor costs, decreasing
competitiveness, and shrinking market shares in many industries—
stimulate both the development and use of automation technology.
Potential users are seeking ways to reduce costs and Ancrease .
market share and profifs. Automation technology is seeras a posst- .
ble salution. .

Simultaneously, the market potential for automation technology
is motivating producers to create new and better products, systems,
and support services. ]

As automation techrologies mature and competition among ven-
dors increase, market forces and human ingenuity are likely to
cause a proliferation of more and better systems, affordable and *
useful to a wider segment of *' 2 economy.

While it appears that the Nation is beginning an exponential
growth curve in automation technology, some of the barriers may
‘persist for several years. - N

The potential for job displacement is the other side of the coin
that must be considered when discussing advancing automation in
the United States. We are now seeing renewed concern about auto-
mation’s effect on employment because of its expanding uses in vir-
tually all sectors of the U.S. economy. We addressed this in a re-
cently issued staff study entitled “Advances in Automation Prompt
Concern Over Increased U.S. Unemployment.”

Job displacement can be long run or short run. Longrun displace-
ment means an overall, relatively permanent increase in uném-
ployment levels. Shortrun displacement refers to a temporary loss
of jobs until new jobs are created and filled by retraining workers
initially di§placed. Shortrun displacement is occurring now and

- will continu®, at least for some time. Almost all experts agree on
°  this. -
We found little agreement on the long-term displacement effects
of automation, and for good reasons. Some experts believe that un-
employment levels will not increase because automation will create
ew jobs that will equal or exceed those jobs eliminated. The De-
partment of Labor agrees with this position. It assumes a 4 to 6 .
pefcent unemployment rate for 1990, and projects an increase in
_ Jobs of up to 31 percent as compared to 1978. : ,
Others believe longrun unemployment levels will exceed the 4 'to
6 percent levels because automation will create structural changes »
in the work force. This view presumes’that, first, the increased ca-
pacity to produce goods and services through automation will be
more than the increase in demand for them, second, the econom
increasingly will be unable to absorb displaced workers, and third, .
the shift in skill requirements caused by automation can result in
a mismatch between the skills required in the new jobs created and \
capabilities of persons available for work. .
Three basic unknowns account for disagreement of the long-run

employment issue: the rate of diffusion of the technology, forces
“ -
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5 . . . . .
other than automation that affect unemployment levels, and the
lack of comprehensive data today about the overall net effect of
automation. . . . .

Current and potential Federal roles for encouraging and respond-
ing to private sector adoption of automation. The Federal Govern-
ment's involvement in automation in private industry falls into
two major categories. efforts to encourage’ and facilitate automa-
tion, and responsibilities to protect the work force from potential
negative consequences of rapid automation.

Under the first category there are at least five types of Federal
involvement financial incentives for private sector action, Federal
research responsibilities, technology transfer, mechanisms, Federal
effort to support engineering education, and the development of
standards to facilitate integration of divérse components of automa-
tion systems. There are unresolved questions about how well these
Government roles are being carried out.

The other major category of the Government’s involvement per-
tains to the potential impact of automation on the work force. This
area is also characterized by controversy over the appropriate Fed-
eral roles relating to labor displacement, skills training and re-
training, and potentigl friction between labor and management.

In addition, comprehensive information on displacement, job
movement, and skills shifts caused by automation is vital to ad-
dressing these issues. So far, however, the Department of Labor has.
only a limited program for collecting, analyzing, and disseminating
this information. -

Federal policies that deal with automation, the work force, and
productivity are often criticized as being ad hoc and not coordinat-
ed. This criticisny is predictable, given the myriad issues involved,
the fact that all of them are interrelated and that the rules and
policymaking rfesponsibiliaties tp address them are dispersed
among numerous congressional committees-as well as various Fed-
ergl agencies. Within this context, maintaining a proper balance in
national policies is extremely difficult. ”

We believe the issues in aiutomation demonstrate the need for a
planned strategy or framework within which the dispersed wrespon-
sibilities can be carried out in a more structured or systematic way.
Automation, for example, demonstrates the need to balance policies
to both overcome technological barriers and address social and,em-
ployment issues as well. .

We are .aware of numerous legislative proposals to address train-
ing, retraining, relocation of workers, and various technological
and financial barriers to automation, as well as the total subject of
productivity in the private sector. So that we do not approach, these
issues on a piecemeal basis, we need a balanced national approach
to automation. N .

. As a part of this approach, we believe an overall plan and strat-
egy is needed in the Federal Government that, 48 a minimum,
would assure first, coordination of Federal policies and programs,
second, a means of-evaluating their impact, third, the collection,
analysis, and dissemination of comprehensive and specific informa-
tion about automation and jobs, fourth, a mechanism for continu-
ing dialog among affected sectors, and fifth, the assignment of re-
sponsibility to see that necessary actions are carried out. *
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_ In previous reports Of the GAO and in congressional testimony,
we have expressed the need for a Federal focal point to guide and
coordinate Federal programs aimed at jmproving national produc-
tivity &nd to work closely with the private sector to develop a pro-
ductivity plan. Such a plan would recognize automation as’an im-
portant variable in n&tional productivity growth. Our work in auto-
mation further reinforces,the need for such a plan .
In conclusion, of all the factors that affect people’s lives in the
19%0's, few will have a bigger impact than automation. Our nation-
al need to become more competitive in the marketplace is creating
a sense of urgency to push automation at a revolutionary rate. *
Automation provxges an opportunity to become more competitive,
but it also presents a major challenge in making the American
labor force capable of working effectively in a highly automated en- ~
vironment Whether automation brings prosperity or new hard-
ships may depend critically on how quickly and how well we devel-
op and put into place the proper balance of policies and pregrams
that stijulate automation and prepare the work force. .
This concludes my statement, Mr. Chairman. I will be happy to
respond to your questions.
[Prepared statement of Brian Usilaner follows:]

PREPARED STATEMENT OF BRiaN L. UsiLANER, AssocIATE DIRECTOR, ACCOUNTING AND
FiNANC1AL MANAGEMENT Division, NaTiuNAL Propuctivity GRoup, U S. GENERAL
AccqQUNTING OFFICE

Mr Chairman and members of the Subcummittee, thank you for the opportunity
tu appear before you and discuss automation in the workplace In your May 6, 1982,
letter and in meetings with your staff, 1t is clear that the Subcommuittee 15 con-
cerned "about the Federal role in fostering automation as a way of improving nation-
al productivity and the impact of that gutomation un the work force My statement,
based un GAQ's past and ongoing work 1n the area, addresses these concerns.

Autumation 15 defined as the use of microelectroni. and other technologies that
either reduce the need fur people, enable people to perform more work, or perform
functions that people cannot Automation is important to the Nation's economic
well being by impruving productivity and product. quality 1n the office and in the
factury Autumatiun can be an important factor in productivity improvement At
the same time, rapid, widescale adoption of automation exacerbates such problems
as labor displacement, skill shurtages, geographic dislovations, time lags 1n educa
tion and technical training, and labor/management bargaining 4

While the private sector properly must assume primary respunsibility fur develop-
ing and implementing automativn technulugy, the Federal Government l'ﬁq.had and
will wntinue to play some rule We believe the Federal Guvernment should, develop
pulicies and prugrams to encourage continued growth in automation and address
empluyment prublems that autumation may create Although we are not prepared
to uffer specific recommendations at this time, we.do see the need for a more orga-
nized and systematic Federal approach to automation

.. In my statement tuday, I will discuss The importance of automation to praductiv-
ity and the economy, the barriers to and stimuftors of the rapid adoption of auto-
mation, potential adverse effects on the work force, current and potential Govern-
* ment rules, and the need fur an uverall plan to guide Federal policies and programsg

to both stimylate growth relating to automation as well as its impact on the work .
force . .

IMPORTANCE OF AUTOMATION TO PRODUCTIVITY AND THE ECONOMY

A key factor in productivity and economic competitiveness # automation. Qur lag
in implementing autumativn in comparison with other industiial nations 1s in part
reflécted 1n our dec]iningfroductivxty.

Declining national productivity 18 a matter of increasing concern. In 3 of last 5
years, labor productivity has declined In 1981, it showed a modest increase of 0.9
percent, but the 1.0 percent decline in the first quarter of 1982 offsets any grounds
for optimism. The problem is both serious and long term
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Growth in the capital/labor ratio, which has been a key source of labor productiv-
aty, js-1acreasingly an impurtant barometer of investments in automation The capi-
tal'stock grew at relatively high rates in this country over the 1947-73 period, com-

red its growth since then The Japanese, who are making extensive use of auto-
‘mated manufacturing technology, have maintained a high relative capital/labor
ratio, resulting in greater output per worker, For example, between 1973 and 1980,
American output per hour rose 1.7 percent per year, compared to 6 8 percent by the
Japanese. If this dispanty continuesy the US economy stands to lose ground in two
important markets. automated systems and equipment, totaling billions of dollars
annually, and the consumer goods market, totaling hundreds of billior}g of dollars
annually . :
> Even more ominoys is the prospect that further losses of the producer goods .

market could signal an oypr reliance on foreign producers for the automation sys-

/ tems and components that sustain our industrial base in general dand our, defense

industrial hase in particular. Foreign machine tool manufacturers, for example,

have doubled their share of the American market in the last 7 years. The Japanese

expect worldwide sales of their robots to increase from $392 million in 1979 to as

much as $5 billion by 1990 These 1ssues are creating a sense of urgency on the part

v of American gndustry, labor, and Government to push automation at a revolution-
ary rate. -

Y ’ BARRIERS AND STIMULATORS TO RAPID AUTOMATION -

Numberous barriers impede the rate of adoption of this automation technology,
but stimulators also exist which motivate both producers and users of the technol-
vgy Thus, the question today 1s not whether, but rather how rapidly automation
. will expand As evidenced by a.growing number of companies that are entering or
expanding their product lines in the producer goods industry —such as robots, office
systems, and others, rapid growth 1s clearly anticipated Whether the growth is as
fast aﬁ it could be depends on how effective we are in overcoming the barriers to
growth, > :
The barriers to more rapid implementation of automated technologies in the
United States can be categorized as technical, financial, and social
Technical barriers are encountered in getting automated equipment to work
These can include A lack of technical expertise to design, debug, and implement
automated technolugies, prublems ahd costs in developing the software to make the
_systems work, an absence of the necessary standardization, a shortage of qualffied .
persuns to uperate and service automated equipment and systems, and technology
transfer‘inefficiencies and problems. ' 3
Peoplz}ehu can.develop the software needed to make automation work are scarce .
and much 1 demand. Also in démand are production and manufacturing engineers
who can design ajplant to accommodate automated equipment in the most produc-
. tive manner, possible. For example, optimum results of automated systems often
come about by.completely redesigning the traditional manufacturing processes
Unless this i1s fully understood by American managers, costly mistakes can-be an_  _ _
’ ticipated by incurporating bits and pieces of automation into their outdated layouts
. Shortages of the kind of expertise needed for systems design work 18 likely to contin
ue fy several years, until university clirricula are established to offset the short-
ages.
Financial barriers arise from the necessity to invest in new capital equipment
v such as automated device§ Some of these barriers are. The current high interest
rates, the tendency of business tu fucus on short-run needs, other Cppital investment
considerations such as cash fluw, cust recovery, and the risk involved in investing in
new, untried equipment, and the uncertainty of the marketplace.
The investment objective of many companies is to recoup the cost of equipment in
[ less than 3 years—much too short to properly assess long term benefits of autonfa-
tion. The cash flow position of a company is also crucial in its decision whether to
invest in new equipment
Finally, there areé social barriers based on human resistahce to chaffe For exam-
ple, a union may be apprehensive about the impact that automation can have on its
members and may resist it, for a time, by, attempting to protect its membership
thruugh restrictive labor-management contract clauses Even managers themselves
e apprehensive about using new equipment or handling other changes that might
fullow. Initial consumer resnstanceea) automatic checkouts at supermarkets and to
electrunic funds transfers are good examples of human mistrust of automation
Despite these barriers to automation, the national economic problems now being
faced—rising labor costs, decreasing competitiveness, shrinking market shares—
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stimulate both develupment and use of automation technology. Potential users are
seeking ways to reduce costs and increase market share and profits. Automation
technology is seen as a possible solution. ’
Simultaneously, the market potential for automation technology is motivating
producers to create new and better products, systems, and support services. Automa-
tion packages—hardware and softwarg—are becoming more comprehensive and per-
form more functions. Competition, intluding that from foreign technology vendors, s 9
is resulting in packages that are more affordable. For example, ready for use com-
puter-aided design systems, .omplete with software programs, are currently availa-
ble for under $100,000, making them affordable to a much broader segment of the
manufacturing sector. v,
As automation techmologies mature and competition among vendors increases,
¢ market forces and human ingenuity are likely to cause a proliferation of more and .
better systems—affordable and useful to a wider segment of the economy Available
' evidence suggests this s already taking place. For example, sales projections for
cumponents of the automatiun field range from 30 to 50 percent compounded annual
growth Sales growth during the last 2 years adds validity to these projections. ’
Thus, while it appears that some of the barriers described earlier are being over-
come and that-the Nation is beginning an exponential growth curvefin automation
technology development, adoption, and .use, other barriers may pergist for several
years. Understanding the implications of automation growth and barriers in rela-
tion to Fedéral policies and programs will require close attention and Analysis

v
POTENTIAL ADVERSE EFFECTS ON THE WORK FORCE <

The potential for job displacement is the other side of the coin that must be con-
sidered when discussing advancing automation in the United States. The term dis-
placement means different things to different people. We define it as persons laid
off or unable to find jobs because of automation. h

We recently issued a staff study entitled “Advances in Automation Prompt Con-
cern Over Increased U.S Unemployment " This study discusses the views of many
persons involved in this area about both short-run and long-run unemployment, and
explains why people disagree about what is going to happen in the future. [PV on

The concern over whether automation will cause high rates of unemployment is
not new. In 1304 the Congress established the National Commission on Technology,
Automation, and Edonomic Progress Ohe of the main reasons the Commission was
established was the concern uver the possible employment impact of the use of com-
putgrs. The Commussion uncluded ,in 1966 that automation would not cause severe
unémploym®nt over thé next 10 years and, in fact, it did not.

We are not seeing renewed concern about automatiuon’s effect on employfnent be-
cause of its expanding uses in virtually all sectors of the U.S. economy, uses made +
possible by the advent of mucroelectronics. Microelectronic computers are smaller,
less costly, and more easily used Microelectronics has made automation usable in
man§ more applicationg and is the main force behind the increased use of autorth
_ . tion in the manufacturing@nd service sectors. -

Job displacément can be long-run or short-run Long-run displacement means an
overall, relatively permanent increase in unemployment levels. Short-run displace-
ment refers to a temporary loss of jobs ufitil new jobs are created and filled by re-
training workers initially displated. Short-run displacement is occurring now and
will continue,.at least for some time. Almost all the experts agree on this. ex- v
amples of short-run displacemént are The use of automated typesetting equi
which has led to the lay-off of many highly skilled and well-paid typesetters, and
;he increasing use uf robotics and other autumated equipment in automobile manu
acturing. 4 ’ i -

Recently published Predictions have cited the potential loss of,millions of jobs in .
the manufacturing sector because of the use of robotics. Short-run displacement s
also occurring in or expected to affect many other occupations including telephone ¥
operaturs, postal wurkers, textile and railrvad empluyees, igspegtors, middle manag
ers, office workers, and warehouse drivers At the same tim®, new and existing occu- .
pations are expected to increase because of the advent and diffusion of automation.

The increased demand for pﬁms to fill these additional jobs is a direct result of
automation and ;nclude many jobs is a direct result of automation and include
many jobs, including those in engineering and computer scjence In addition, in the

. » +short-run, many people, although keeping their jobs, are being asked to perform
new functions requiring new skills As we noted in our staff study, many kinds of
occupations will be affected, both high- and low-skilled.
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We found Yitle dgreement on the long-term displacement effects of automation,
and for good reasons Some experts believe that unemployment leveis will not in-
crease because automation will (1) assist U S. industries in fighting foreign competi-
tion, (2) create new jobs that will equal or exceed ‘those jobe eliminated, and (3)
foster economic growth which, in itself, will create more jobs. The Department of
Labor assumes a 4 to 6 percent unemployment rate for 1990 and projects an in-
crease in overall jobs of up to 31 percent as compared to 1978.

Others believe long-run unemployment levels will not reach these targets because -
automationi will create structural changes in the work force. This view presumes
that (1) the increased capacity to produce goods and services through automation
w% be more than the increase in demand for them, 2) the economy increasingly
will be unable to absorb displaced workers because all sectors will be affected simul- |
tanecusly, (3) the shift in skill requirements caused by authomation can result in a
mismatch between the skills required in the new jobs created and the backgrounds
and capabilities of persons unemployed and available for work. . '

Three basic unknowns account for disagreement of the Iong-rin unemployment
issue The rate of diffusion of the technology, other forces that affect unemployment
levels, and the lack ef comprehensive data today about the overall net effect of auto-
mation. .

The rate of diffusion depends on how rapidly the barriers to implementation are
overcome Other forces that affect unemployment include foreign competition, con-
sumer preferences, and population and personal income growth, amoung others. Ab-
sence of specific and comprehensive information about automation’s net impact on
Jobs in.this country makes accurate predictions impogsible. The Department of
Labor does not have the information, nor does anyone in the private sector. )

Automation will continue to have an effect on the work force It will require
workers to acquire new skilis and will regult in short-term displacement. Whether
automation will result in long-term unemloyment is simply unknown, :

CURRENT AND POTENTIAL FEDERAL ROLES FOR ENCOURAGING AND RESPONDING TO
PRIVATE SECTOR ADOPTION OF AUTOMATION

- ]

‘The Federal Government's involvement in the automation of pnvat}: industry
falls into two major categories efforts to encourage and facilitate automation and
responsibiities to protect the work force from potential negative consequences of
rapid automation. The extent to which the Government fulfills these rolls 1s often
overshadowed by unresolved questions.

Federal efforts to encourage automation fall into at least five types of involve-
ment Financial incentives for private sector action, Federal research responsibil-
ities, techn¥logy transfer mechanisms) Federal efforts to support engineering educa-
tion, the development of standards to facilitate integration of,diverse components of
automation systems [ aill briefly discuss each of these areas and puint out some of
the controversy surrounding Federal involvement 1n each.

Federal financial iggentives are aimed primarly at stimulating research, develop-
ment, and capital . tment Two relatively new Federal actions are the Economic
Recovery Act of 1981 and DOD's capital investment incentives The Economic Re-
covery Act provides for more rapid depreciation of new investments in plant and
equipment and increases the size of investment tax credits DOD's capital invest-
ment initiatives &ncourage modernization of the defense industrial base by. Intreas-
ing program stability and use of multiyear procurement, supporting legislative ef-
forts to revise tax and profit policies, improving contract incentives, and increasing
direct investment in technology for the private sector. .

Neither of these actions were taken specifically to foster automation and improve
productivity However, because they may accelerate private sector adoption of auto-
mation technologies, both play an important role fn encouraging automation The
effects of these actiuns off private sector capital investment and automation have
not been determined. . -

The second “area of Federal involvement is,support of automation related R&D
both within and outside the Federal Government Agencies involved in automation-
related R&D included NASA, DOD, Commerce, and the National Science Founda-
tion, among others For example:

NASA's Integrated Programs for Aercspace Vehicle Design, which showed that
dramatic increases in engineering productivity were feasible by automating routine
information handling tagks. .

Air Force's Integrated Computer Automated Manufacturing program, which is en-
couraging and demonstrating research for an aerospace "factory of the future.”
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Commerce's effort to establish an inhouse automated manufacturing research fa-
cility, which should facilitate development of industrywide standards

While other programs could be described, most are mission oriented and are af-
fected by disagreement over the extent to which Government should set ptionities
and dupport research in automation For example, at the same time the Air Force is
increasing its funding of research in integrating systems, NASA 1s reducing its soft-
ware development program which the Air Force planned to use. In the words of one
NASA official, “what is missing 1s 'a comprehensive, integrated strategy to address
the technology No one is looking beyond individual needs to develop a strategy to
improve automation systems.” ’ .

Another area of involvement encompasses Federal efforts to transfer the technol-
ogy results of R&D programs The Congress hag shown its support for technology
transfer by enacting laws to require it, such as the Technology Innovation Act of

¢ 1980, often referred to as the Stevenson-Wydler Act However, overall Federal sup-
port for technology transfer has been inconsistent. On the one hand, the Depart-
ment of Defense is increasing funding for its “active” technology transfer program,
which “pushes” the technology into industry. On the other hand, most civil agenty
transfer programs have been reduced or reshaped to emphasize "passive” transfer,
which requres industry to “pull” the technolog§ to it. This situation is an out-
growth of the different philosophies that have evolved in Federal agencies on tech-
nology transfer. ‘

In addition, Government transfer programs tend to serve agency missions and
therefore are not systematically coordinated. This results from the absence of a de-
liberate Federal effort to move the technology from point to point in its develop-
ment and commercialization or to coordinate transfer programs: R

Another area i8 the Federal Government's support of engineering education and
facilities. There is currently a serious shortage of engineers trained to implement
automation. Increased enrollment at engineering schools in this country indicates

° that the problem will correct itself, provided the schools are able to admit and ade-
guately train students But many believe that withouf assistance universities will be
unable to retain the faculty, purchase the equipment, and develop the new curricula
netessary to handle the student increases. While Federal programs supporting engi-
neering educatjon exist in several agencies, comparatively little Federal funding is,
directed toward improving the 8tate of engineering schools. Rather, most support
provides financial aid to increase the supply of engineefs.

- Finally, if the Federal Government wishes to accelerate the adgption of advanced
automation in industry, the National Bureau of Standards carr help overcome a
major barrier—the lack of standards for integrating components of the technology.
Industry standards pro¥ide users with flexibility in building automated systems and
increase user confidence in quality, which in turn, foster automation’s adoption.
However, the development of standards for advanced automation technology has
been slow. Government has not unilaterally set’ these standards but has worked
with industry to voluntfinly build a constnsus on the standards that industry
should adopt, )

The other major category of the,Government’s involvement in the automation of
private industry is the potential impact of automation on the work force. This area

, 18 characterized by controversy over the appropriate roles in addressing labor dis-
placement, skills training and retraining, and potential friction between labor and
management.

Current Federal programs are not aimed specifically at resolving t?lese issues. The
unemployed compensation insurance program, fof example, is aimed at general un-
employment and was not intended to provide for training and retraining. The Com-
prehensive Employment Training Act (CETA) is aimed primarily at the chronically
unemployed and’ tﬁznadvantaged and, while it has the potential for addressing train-
ing in technical skills needed in an automatéd environment, the programs have not
emphasized this area of training. Trade adjustment assistance was aimed at dis-
placements resulting from increased imports and includes training and retraining of
workers displaced gue to impotts. Training of workers displaced by automation,.
however, is not included as part of trade adjustment assistance, )

The Department of Labor has acted as a catalyst in facilitating communication
between labor and management but only intermittently and on an industry-by-in-
dustry basis. For example, to foster cooperation the Department has s m;oredy tr
partite committees for the construction, steel, and airline industries. These commit-
tees, however, were not established or utilized to address automation iggues.

Information on displacement, job movement, and skills shifts is vital. So far, how-
ever, the Department of Labor has made limited progress in analyzing the potential
impact of automation. Labor analysts are projecting continued growth for certain
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occupations being afected by automation, although they believe automation may
slow that growth somewhat.

Federal support for education and vocational training has declined, leaving unan-
swered guestions as to which sectors of the economy should be responsible for the
training and retraining of new technical skulls, as well as for education programs in
engineering, computer sciences, and other.disciplines for which industry officials say
a bottleneck to automation already exists

THE NEED FOR AN OVERALL PLAN TO GUIDE FEDERAL POLICIES AND PROGRAMS RELATING
TO AUTOMATION

Federal policies that affect productivity are often criticized as being ad hoc and
not coordinated This criticism s predictable, given the myTtiad issues involved, the
fact that all of them are interrelated, but that the rules and policymaking responsi-
bilities to address them are dispersed among numerous congressional committees
and subcommuittees, as well as vanous Federal agencies Within_this context, main-
taining a proper balance in National policies 18 extremely difficult. .

The 1ssues surrounding automation technology, for example demostrate the inter-
relatedness of polices, rules and Federal programs. We believe these issues demon-
strate the need for a planned strategy or framework within which the dispersed
rules and policymaking responsibilities can be carried out in a more structured or
systematic way

Automation, for example, demonstrates the need to balance policies to both over-

#ome technological barriers and address social and employment issues. To gain the
balance needed, many questions are involved. on the technology side.
Will existing tax incentives foster automation and stimulate productivity at all
levels of the economy?
Will capital investmént incentives, such as DOD's manufacturing technology pro-
gram, accelerate private sector adoption of advanced manufactiiring technology?
Are there areas of research needed to support actelerated automation which the
private sector cannot be expected to? .
And if so, will Government-sponsored technology be used by the private sector?
Can universities provide the engineering and other disciplines necessary . for
growth in automation? .
Is standardization of automation technology proceeding at an acceptable pace?
On the employment side can we- ’
Balance the demand for new skills with those displaced by automation?
Obtain and dissiminate current and accurate information about occupations béing
affected or likely to be affected by automation?
F%cxhtat,e labor management cooperation for smooth transition to further automa-
tion
Overcome such human barriers to shifting careers as age, mobility, and financial
considerations?
Prepare for the possibility of lorfy-term, permanent unemployment?

These and many other questions need to be addressed in examining existing and“

future policies and programs relating to automation.

What is vital, we believe, is an overall plan and strategy in the Federal Govern-
ment that, as a minimum, would assure (1) coordination of Federal policies and pro-
grams, (2) a means of evaluating their impact, (3) the collection, analysis, and dis-
semination of comprehensive and specific information about automation and jobs,
(4 a mechanism for continuing dialogue among ¥ffected sectors, and (5) the assign-
ment of responsibility to see that necessary actions are carried out.

We are aware of numerous legislative proposals to address training, retraining,
relocation of workers, and various technological and financial barriers to automa-
tion, Because most of the issues involved in automation are interrelated, the Con-
gre%e will need to explore with industry, lobor, academia, and executive depart-
ments and agencies ways to develop a national approach £o automation.

In previous reports and 1n congressional testimony, GAO has expressed the need
for a Federal focal puint to guide and coordinate Federal programs aimed at improv-
ing national productivity and to work closely with the private sector to deveolp a
productivity plan Such a plan would recognize automation as an important variable
in national productivity growth. Our work in automation further reinforces the
need for a productivity plan that would. Identify and describe the relationship and
effect of Federal pglicies and programs on private sector productivity, delineate
clearly the responsibilities of Federal department and agencies having program re-
sponsibilities within the plan, identify unnecessary obstacles to productivity im-
provement created by the Federal Government, develop alternative policies, pro-

-
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grams, activities, and lLines of responsibility to improve private sector productivity,
and list short-and long-range ubjectives and their priorities and recommend specific
projects and programs within those objectives and priorities.

We believe the issues surrounding automation technology demonstrate the com
plexaties of balancing national policies and priorities Yet, technology, as complex as
it 1s, 18 only one part of the total productivity picture of the Nation. For these rea-
sons, we believe it 1s essential to develop an overall plan or framework within which

4 relevant policies, rules and programs are considered
This concludes my statement, Mr. Chairman. I will be happy to respond to your

questions.

Mr. MiLLER. Thank you. )

Let me ask, if you might expand on the question with respect to
the speed at which we can expect automation to take place.

I ask that in the context of your statement in which you cite that
in 1964 Congress established a National Commission on Technol-
ogy, Automation, and Economic Progress, and in 1966 there was a
conclusion that severe unemployment would not result, and in fact
-it did not.

That generation of computers and technology is far more primi-
tive than what we are talking about now in relationship to cost,
speed, size, availability, the ability of individuals to understand and
to work with it, and I just wonder if you could expand on what that
portends. \

Mr. UsiLANER., We see two forces at work pushing against each
other." -

One, obviously the stimulators of improving our economy, our
productivity, being more competitive in worldwide markets, are
pushing the proliferation of automation technology.

We also have some dampening effects on that growth. Those are
the barriers that I mentioned in my statement.

— It is hard to measure what the impact of those barriers are on -
the stimulators, but it is certainly having an impact in comparison
to other countries. ’

Mr. MiLLer. In looking at it, in doing the study, is there any at-
tempt, and I don’t mean am exact attempt but again, to assess the
timeframe, because later in the testimony we will hear testimony
from people who have very serious and immediate problems with
the speed of automation and the manner of implementation, and
the timeframe in which Congress has to respond. And my concern
is that while you suggest barriers, that of managers, that of people
who don’t like technology, you also have the economic forces and if
you were to assign values to those, ‘the question is, is one simply
going to swamp the other? .

Are you going to participate or go look for a job elsewhere?

Does an industry find automation as an absolute necessity in
terms of its competition in the marketplace or to drop out of the
marketplace, those kinds of considerations.

Mr. FriTfS. In the early 1960’s when the' computer provided a
new way of handling massive amounts of informatjon, storing it,
retrieving it, and managing it, the benefits were very obvious to
the potential users, whether they were insurance companies,
banks, or companies whose daily inventory and accounting transac-
tions numbered in thousands.

The advent of tying computers directly into the manufacturing
process has made it much more practical now to consider manufac-

.
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13 ..
turing by use of integrated systems. This presents a vastly different
gituation. :

The potential benefits I think unquestionably are there. The
costs versus the payback periods may take quite some time.

That suggests two things: No..l, companies that are in a fairly
strong market position may continue not to go heavily into auto-
mation because they are not being threatened, or if they are plan-
ning ahead they may decide to go into automation to insure their
market position. But the other force, as you.inentioned, the com-
petitive forces now, means that those companies whose products
are being taken over or markets penetrated by foreign competition,
may decide that they have no choice but to automate in order to
survive. ’ - : .

The pros and cons are the disparate forces which says we ought
to automate, and yet we are going to have problems. For example,
the speed with which this occurs is not likely to be at a monumen-
tal rate, because we don’t have the people who can design these
systems or the people to run them. There is still considerable
resistance within the management ranks of companies who are the
potential users. There still are problems of compatibility of tying
the best pieces of an integrated system together. In this regard, de-
veloping compatibility standards is pretty much yet to be done.

A’long way of answering your question is that I personally would
not look for massive displacement in the short run. It would be
somewhat gradual but, as we say in the testimony, the, faster the
barriers are overcome, all of them, the financial, human and so
forth, the faster we would expect technology or the CFR adoption
of technology to grow. It is therefore critical that, as a nation, we
have in place the necessary programs to train, retrain, and relocate
displaced workers. ‘

Mr. MiLLer, 1 would like to lemve this question for other wit-
nesses. I would put it in the framework of the U.S. Congress, it
would seem tp me that you now have in progress a gener ion that
is growing up that in 10 years’ time will be far moreppz:'iliar, far
rg)i)re understanding of the technology, of its potential;, of its possi-

ilities. ‘ .

I think the situation with ‘respect to software is far different
today than it was 3 or 4 years ago in terms of people and the
market for that software. Yet I find that Congress, when dealing
with the questions of displacement or implementation, tends to go
at these things in 3-, 5-, and 10-year periods. We may in fact find
out that even these policy considerations are misguided, to put it in
a pleasant term, by the time they are to be implemented.

Mr. Frirrs. I think you are exactly right.

The reason that we have been supporting the idea of developing
an overall strucfure, an overall plan is to give both the Congress
and Federal agencies involved in the decisionmaking and policy-
making process somewhat of a road map that begins to show the
interrelationships of the various policies .and programs, and how
they affect different sectors. The advantage of a hearing like this
today is to ferret out some of these kinds of questions, and particu-
larly getting inputs from those sectgrs of our economy that are ex-
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So the answer is not really clear in anybody’s mind, but it re-
quires a continuous dialog so that we are at least on the leading
edge of what is happening and not reacting to something’ that has
already happened. '

Mr. MiLLER In your report, in chapter 3, Department of Labor
“Forecast of Increased Jobs, Impacts on Automation,” there is a de-
termination that the Department of Labor has decided that the
number of jobs in the United States will increase by as much as 31
percefit, and some discussion of short-term displacement.

You also state there that although the econometric model does
not contain specific data or information to measure the impact on
employment, BLS arrives at certain conclusions. Are you comfort-
able with the validity of those conclusions?

Mr Chick First of all, the projections made by the BLS make an
assumption of a 4- to 6-percent unemployment rate, and therefore
the projected number of increased jobs are basically skewed to the
4- to 6-percent rate. '

The comments’ made by the Bureau of Labor Statistics about
automation and job availability are genetal. They do not tie specifi-
cally the number of jobs affected by automation. However, they do
apply limited resources to evaluating to some extent existing tech-
nology and the potential effect of that technology on job availabil-
ity, and they publish this information in the Occupational Qutlook
Handbook. However, they do not get specific in térms of how auto-
mation, in terms of numbers, are going to affect jobs.

Mr MIiLLER. Let me ask you if, in your opinion, that information
is sufficient for the Congress in making these kinds of determina-
tions or understanding them? .

Mr, Chick. No sir, in my opinion, they do not apply sufficient re- .
sources nor do they collect the type of data needed to make a deter-
mination of the direct impact. It is only a generi¢ determination
for the most part. | - i

Mr. MiLLER. So within the specific occupations, they list how
many occupations? -

Mr. CHick. 273. . v

‘Mr MiLLer. Within the specific categories, they really can’t telll -
us a great deal? .

Mr. Chick. They can tell us that automation slows the growgh
but they do not get any more specific than that in terms of how
much it may slow the growth of an occupation. Certain occupations
are recognized as being hard hit, postal workers, typesetters, occu-
pations such as that, and the Bureau of Labor Statistics is a little
bit more specific in terms of the automation impact there..

However, the unemployment issue is very complex and there are
many factors that affect unemployment levels but this particular
factor, automation, is not quantified. )

Mr. MiLLER. I was very uncomfortable reading the report, and I
_don’t want to attribute statements to GAO, but in reading their

various analyses of occupations and job groups and at the same
time constantly thmough that, it was suggested they really have not
applied the kind of information that is available to making these
kinds of determinations._ .

Mr. Chick. Good information is not available anywhere at this
time. Even studies performed by private organizations have often
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cited the lack of information on this subject matter, and it is appar-
ent that the information is not being obtained at this point. There
‘is a question as_to the obtainability. .

Mr. MiLLEr. From the occupational handbook of 1982 to 1983,
they are going to have, in fact, even more difficulty. .

Mr. Cuick. That is correct.

Mr. MiLLEr. Your final statement suggests that a number of oc- -
cupations are going to be dropped.
er. CHick. Yes. Much of the industry data will be eliminated
also. .

Mr. MiLLer. Would that be contrary to our efforts to try to get a
handle on what to expect?

Mr. Cuick. It is very important to provide information to both
Government and to the public in terms of what jobs will be availa-
ble in the future and cutbacks in this effort will certainly have an
effect on how much information we can provide for this purpose.

Mr. MiLLER. In going through the BLS information, what is it in
their informational base that leads to their conclusions, which are
contrary to the conclusions which have been suggested by you on—
you just happen to cite the British Broadcasting System or World
Watch, which has always been on the down side of the issue. What
is it in their informational base that leads them to assume 4 to 6
percent unemployment; are they in a position to say that?

Mr. Cuick. The BLS assumption is made based on one of the ar-
guments, that is that unemployment will decrease because of auto-
mation. ,

They believe new jobs will be created by an expanding ecbnor%y
as well .as obtaining a market share recovery in addition to the
new jobs created by automation itself. '

Based on those factors, they assume that the unemployment rate
would be 4 to 6 percent, and the projections they ‘nake show this
assumption, so many of the ocupations that BLS indicates are
going to be affected by automation are still expected to grow based
on the assumption. ,

The projectionis made are not necessarily correct, and I believe
BLS would agree to that, and there are a lot of assumptions made °
in their model.

The usefulness of the information they had for our study in-
volved which occupations would be affected, but not the projec-
tions—we could not place reliance on whether those occupations
will really grow or not in the future.

Mr. UsiLANER. [ think this one example underscores one of the
major themes of the message that we want to get across today, that
is the piecemeal approach to policymaking—the cutback in the
type of information which we feel is vital to making decisions that
will help our economic competitiveness. .

You have other programs that are pushing technology and cer-
tain programs that are being cut back on technology in the Federal
Government. This is the piecemeal uncOordinate? approach that
we have been taking on problems such as productivity and automa-
tion. o, . ’

Mr. MiLLer. We have pretty well discussed this—I am not com-
fortable. I guess what I am suggesting is, I don’t think Congress
should rest on that prediction of the future impacts.
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It seems to me to be rather sketchy at best, and I assume that in’
the first part of your report you are *simply reporting that as the
BLS statements, not as an endorsement or that you consider them
to be correct, but simply reporting the projections of one agency
that is supposed to deal with changes in jobs and occupations.
Mr UsiLANER. We have seen enough disagreement with the De- .
partment of Labor’s model to, make us uhcomfortable. No one
really knows what the longiterim displacement is'going to be.
Mr Crick. The model is effective in giving the readers an idea of
j the mix of occupations that would exist, but in terms of the growth .
of total occupations as well as each one, the projections are basical-
ly based on the-assumption of the unemployment rate which, when-
compared to the availability of people to hold Jjobs, give you an end
. result which, in my opinion, is basically a forced end result.

Mr MiLLer In the next chapter, Federal, State, and local gov-
ernment assistance, in reading that over the weekend my note to .
myself is that in fact there is basically none in terms of individuals
who are displaced short term or long term, there is basically little
or no assistance? " ) .

Mr Chick. The assistancg provided to those people is the same as
to the general population ¢f the unemployed. .

The' factors such as u employmént insurance, CETA, welfare,
unemployment service system, are available to the general public
and for the most part, there is no special cdnsideration at this time

* to the person”displaced by ‘automation.

Mr. MiLLER. The point that this assistance ds.no different than ,
that allowed to the general public who finds itself unemployed is
exactly the problem. If I read correctly your analysis of the various
systems that are in place, you are in some instances talking about
a skilled worker who comes off a highly paid job, who has been told
that his moving expenses will be paid to Houston, although he may
not necessarily be trained to go to work when he or she arrives,
and the CETA program is not applicable in most instances to these
people because the job training is for an entry level position.

The only thing we are talking about is the duration of financial \
underpinning to the.unemployment insurance. We are not talking
about sophisticated training .mechanisms provided by any level of - -
govenrment for the skilled worker who is displaced. oot

Mr. CHick. Yes, sir, as you know, the specific target of CETA is
the chronically unemployed and disadvantaged and one of the -
points made in this study is that in addition to the low-paid R
'manual jobs, automation can also affect higher-paid and higher: g

. , skilled peaple. That is a valid bbservation, siry, >,
r MiLtgr. I thik your reporti‘(is very enlightening. I am afraid
it sketches a very involvement, and that may cheer some people, R
but a stperficial involvement in this issue, which some of my col-
“leagues feel is the most important issue facing this economy and
this country. I am led to believe the efforts of the agency responsi-
ble for telling the Government of trends in the Jjob marketplace are .
inadequate’as to what they have done to date, and are going to be
more inadequate in the future in terms of specifically detailing it °
to us And that problem is shared in the private sector, and in fact
there is no niechanisp in place for dealing, even for what they rec-
ognize will be the short-term displacement.
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Mr. CHick. The study that we performed was not intended to be’

an evaluative study. Much opinfon does coincide with your view
and we wanted to put that opinion into the staff study.

Mr. MiLLER. As you review the component parts that are in °

place, either for predicting it or trying to assess future trends, or
dealing with the current problems, it is pretty dismal, a pretty
dismal set of components for which to deal“with this issue. And the
other part of it that concerns *me, whether this is your opinion or
not I want you to comment, is that there seems to be some sugges-
tion that the .competency and the degree of advancement of auto-
mation in the workplace or in the economy is going to progress
_ along about at the same timetable that'it has in the past. )
.. And I would be very concerned, and I expect others to comment
on this later, if that is accepted, that T recognize the traditional
barriers, but when I came to Congress there were 25 bills in the
Congress, to prohibit scanners at the checkout stand at Safeway.

Today, I don't know of a\Member of Congress who would introduce

that bill. "

I am very concerned that the acceptance is perhaps faster than
the governmental recognition of that acceptance of the technology

Mr. UsiLANER. You had asked before about the barriers. There
was an -article last week in Business Week called “Concessionaire
Bargaining,” and it was the feature article that has shown how
labor-management cooperation has changed significantly, a more
cooperative mode, labor more willing to get rid of restrictive work
rules, more willing to work with management in not restricting job
titles.

~ What we are séeing is a change in the atmosphere, at least we
have picked this up in meetings, and in this type of reporting
shows much less resistance, probably because of the critical state of
our economy. There appears to be much less resistance than we
had seen in the past.

* Mr. MiLLER. You are going to have to excuse-me. I‘ have to go
vote. .

We have a couple of questions if you wouldn’t mind responding.
* Mr. HouLisaN. Can you give us an example of higher skilled and
higher paid occupations that are being affected by automation.

Mr. CHick. Yes, potential displacement of people in occupations
such as middle management, credit managers, typesetters, buyers,
and other occupations are possible and in some cases we are experi-
encing it now. The staff study cites examples of higher paid and/or
higher skilled people affected. N

Mr. HouLiHAN. Most of the discussion has been in the manufac-
turing area and today we are trying to look at somie of the office
areas, but I have also read quite a bit about the effect on middle
management. ) /

Explain how automation might affect middle managers.

Mr. CHick. Yes. Several years ago I did a study on what at the
time was called automated decisionmaking in which you can pro-
gram a computer with established criteria to analyze data and
make decisions and initiate action without manual reviews.

Currently, a step above that, artificial intelligence is being
worked on which allows the computer to do more than just follow a
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program, and what it does can fit some ‘defiitions of actually
thinking and learning. " .

When you have situations like this and you have a manager that
makes basic decisions based on existing criteria, you can possibly
replace a manager by having a computer do it much faster.

In addition to that, computers are capable of doing many admin-
istrative functions currently done by management.

Mr. UsiLaNer. That is true in the office environment as well.
Office technology has placed the information flow at a greater rate
and questions whether that information has to flow from bottom to
top through a middle management level. A lot of corporations are
questioning that level now in terms of their cutback.

Mr. HouLiHAN. T would like to ask a question that the chairman
mentionegd with the BLS work. :

We talked about the occupational handbook, but there is another
division of the Department that has been systematically looking at
that technological change.

Could you give us an idea of what the Department of Labor’s ef-
forts are in that area?

Mr. CHICK. You refer to the Office for Productivity and Technol- .
ogy Studies, they do perform analysis of selected industries. They
select about 40 industries and do a study on about 4 a year, which
. indicates they study 1 industry every 10 years.

This problem—in my opinion it is a problem—because the data
does get old. This problem is directly related not to the quality of
work they do but rather to the resources they have to do that
work.

Mr. HOULIHAN. When you look at the Department of Labor, the
division that does the handbook and the productivity division, are
there? other divisions which contributed to the occupational projec-
tions? ; ;

Mr. Cuick. The data feeds into the people that have the model
from various sources.

Other sources include data obtained in household surveys from
employees, as well as employment, data obtained from employers.

This data is put together for the purpose of making projections of
occupational mix as well as providing data in the occupational
handbook. -

Mr. HouLiHAN. That is all the questions I have.

Mr. UsiLaNER. Thank you.

Mr. HouLiHAN. Thank you very much for coming.’

[Recess.] '

Mr MiLLer. The next witness that the subcommittee will hear
from will be Mr. Dennis Chamot, who is the assistant director of
the Department for Professional-Employees, AFL-CIO. &

Please proceed in the manner you feel most comfortable, and -
also, if you wish to comment on anything you have heard before,

e

feel-free to do so.

STATEMENT OF DENNIS CHAMOT, ASSISTANT DIRECTOR,
DEPARTMENT FOR PROFESSIONAL EMPLOYEES, AFL-CIO

Mr. CHamor. I appreciate the opportunity to do that.

o~

'

op-




3

19

You are facing one of the most important issues, not only to
American workers but to the entire American economy.

Mr. MiLLER. They still can’t hear you.

Mr. Cuamor. 1 will quickly read through my statement and I will
ge happy to respond to whatever questions the committee might
ave. *

I would like to begin by mentioning how we got into this issue.

The department of which I am assistant director, the Profession-
al Employees Department of the AFL-CIO, has 27 affiliated unions
which represent a wide diversity of people employed in virtually
every major professional field.

" We got into the issue primarily because of the effects of some of
this new technology on one particular group of employees, and that
was drafters. .

They were being subject to some developing technology which
would take engineering information, run it through a computer
and turn them into final drawings of very high quality. The poten-
tial was there for eliminating the jobs of these drafters. The union
that represented them started studying it.

W((ai found that similar kinds ¢f things were happening across the
board.

I wish to point out that-the problems developed in a white-collar,
highly technical, highly skilled area and that technological change
affects those areas as much as any other.

While other witnesses who appear before you today will mention
specific problems, I would like to discuss some broad issues which
cause us concern. It was not that long ago, itn-historical terms, that
the United Sfates was primarily an agricultural nation. A hundred
years ago, 51 percent of our wark force were agricultural workers.
As farming technology improved, productivity rose, and large num-
bers of people moved from the farms to the cities, looking for work.
A lot of them, and millions of immigrants too, found jobs in the
growing factories.

I won't comment here on the abysmal conditions in many of
these factories, but I just note that a lot of people worked in them,
many coming off the farms. Indeed, farm technology has improved
to the point where today less than 3 percent of our work force are
agricultural workers. In absolute terms, we now have only one-
third the number of farmworkers as we did 100 years ago, even
though the population has increased manyfold.

The factories haye not been stagnant. What. with all of our cur-
rent concerns, today's factories are enormously more productive
than thosesof the past. They need to employ far fewer people than
would have been necessary if we never advanced beyond 19th-cen-
tury technology. Where did everyone go? For the last few decades,
much of the employment growth has been in the service sector, in-
cluding government. Today over 50 percent of the American work
force is white-collar.

Today governments at all levels, as wel as private companies,
are under financial pressure. All want to improve productivity, and
most are approaching the problem with the traditional view that
higher productivity means more machines and fewer people. Where
are the displaced people to turn?
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We recognize the need to improve productivity, but how are the
fruits of the improvements going to be used? -

In the past, some of the savings led to new invéstment in growth
areas, but we are not growing very rapidly now and, furthermore,
we have run out of sectors. We can talk about increased leisure
time, continuing a long historical trend toward fewer hours in the
work day, shorter work weeks, increased vacations, and the like,
but would this only apply to those fortunate enough to retain their
Jobs in high productiyity industries? >

We could find ourselves developing a new class structure, based
upon the level of technology in any particular industry, with the
elite few having far more benefits than the mass of the population. "
On the other hand, we could,talk about greatly expanding the
public sector to provide socialli useful and needed services. Or we
could speculate endlessly about increasing concentrations of
wealth, and so on. But the future is not preordained, it depends
very much on what we decide to do today. In any case, it is certain
that modern technologies will have major effects. ,

* We are not just talking about robots. Today’s technologies are
very sophisticated and take many forms. They include computer-in-
tegrated manufacturing centers, automatic warehouses, word proc-
essors and desk-top computers, automatic teller machines and com-
puterized checkout counters, satellite communications systems,
even direct computer-to-computer links. Many of these systems are
designed to eliminate human activities, so we should not be sur-
prised that the work they do can be performed by fewer people.

We are now suffering through the highest rate of unemployment
since World War II. Most of that is undoubtedly because of the
poor state of the economy. It would be difficult, if not impossible, to
get an accurate count of jobs lost to automation in the face of the
overwhelming loss of jobs created by poor economic decision-
making. Further, it has been argued that past technological devel-
opments led, in the long run, to the creation of more jobs than
were lost. Wouldn’t the same hold true in the future? : ,

We think not, and that is partly because of the nature of the
technology itself. The big difference is the computer, and the devel-
opment of the computer on a chip. It is now possible to give ma-

- chines the flexibility and decisionmaking ability that heretofore
could only be obtained from human workers. The enormous capac-
ity and speed of computers makes many things possible which

/—cgtl%dﬂ' t have been inagined only a few years ago.

anufacturing technology is already highly automated in many
industries. With further developments in computer vision and tac-
tile sensing, a good deal of assembly work may be automated. The
same is true of materials handling. It is conceivable that blue
collar workers in manufacturing could eventually become as_rare
as farm workers. -

. Even within manufacturing, much of the employment growth
has involved white-collar jobs, secretaries, accountants, engineers,
computer programers, lawyers, advertising persongel, and so on.
Computer technology will affect them all, too. The total is the sum
of the parts. If every company, every government agency, seeks to
improve productivity and control personnel costs through new tech-
nology, the result may well be a growing GNP coupled with high
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unemployment. If we emphasize modernization through investment
in the latest technology even while we have more than 10 million
unemployed, and ignore the human impacts, the social costs may
be immense. New technology will lead to near-term, localized prob- .
lems, at least. What the more distant future holds in store is any-

- body’s guess. .

— Our Government has all but ignored these issues for quite some
time. The same cannot be said of other countries. Many are con-
cerned enough to try to deal with the short-term problems.

. The Swedes, for example, have developed an extensive, govern-
ment-funded training program for the structurally unemployed.
About 1 percent of the total work force is involved in this program.
A couple of years ago, double that number were involved. One
reason for its silccess is that participants receive a stipend which is
gset higher than unemployment compensation. Coupled with a very

_/e:ftensive public works program—about 1% percent of the work-
force—these activities helped Sweden achieve .an unemployment
rate of about 2 percent, less than one-quarter that of the United
States. It should be noted that while these programs do not pro-
duce permanent jobs, they do help individuals displaced by techno-
logical change, as well as others, lead productive lives. :

The Swedish Government has also established numerous commis-
sions to study the potential problems arising from techn ogical
changes, and to recommend social action where warranted. These
comrissions routinely include labor and management members. .
In Germany, state and local governments work cooperatively
with industrial unions and employers to develop e%mgrams for labor
markets which are hurt by technological changes. These programs
include not only tax incentives to attract new businesses into the
affected communities, but also training and retraining programs '
for the people directly affected. - v .
The German Government has long been committed to keeping its
indusfrial base among the most modern in the world. The federal
Ministry of Research and Technology has a budget of over.$@bil- -
fion. It is used for promoting new technologies, and at the same
time, also funding studies promofing the humanization of work- .
~ places. That one ministry is responsible for both areas. '
In Britain, a country with economic problems as severe as our
own, their, Department of Employment did a major study, pub- |
lished in 1979, “The Manpower Implications of Microelectronics .
' Technology.” While their timeframe was much too short, only 5
years, the study does indicate that the government recognized the
importance of these issues. The British Department of Industry
begart in 1978 the Microelectronics Applications Program [MAP) te
promote the use of new techriologies in industry. The program pro-
vides financjal support, money for training programs, and technical
advice. The Trades Union Congress, the British labor federation,
has received well over $1 million from this program to fund devel-

?opment of their own programs aimed at educating workers about 4

these technical developments. ° >

& These are just a few of the ways other countries are reacting to

the challenges presented by changing technologies. Further details
are contained a report we issued about a year ago ‘‘Cooperation or

’
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Conflict. European Experiences with Technological Changes at the
Workplace,” a copy of which I am submitting with this statement.
Why has there been more concern for problems associated with
technological changes in other countries than in the United States?
The American approach seems to have involved a great deal of
faith in technology itself, in the belief that if we only could develop
more and more sophisticated systems, productivity would zoom and
all of 6ur problems wolild evaporate. Things have not worked out
that way, and our European brethren have been less willing to
simply let things drift. Their governments have been .far more will-
ing to help not only business, but alse affected workers and com-
munities. In many cases there has been a higher degree of coopera-
tion among the business community, labor unions, and government.
in planning and implementing programs. ( . ‘
Now, nowhere in my statement have I fhdicated that the Ameri-
can labor movement is opposed to technological change. . )
There as an interesting study by Doris McLaughlin, I beleve at 58
Wayne State and the University of Michigan, called, “The Impact, ?
of Labor Unigns on the Rate and Direction of Technological Inno- .
vation.” Her conclusion was that unions indeed are not the prime
factor in restricting the development of new technologies, .that .
n:iost unions will willingly ‘go along with changes that are suggest- . .
ed.. . . - C -
Those that oppose the changes gsually s0 because there is,
some. immediate threat to Mpiare of their members, and .if. ,
those immediate threats aré tiken care@ they too accede to the (
- changes. g - . o e\
In spite of all the problems, we recogniyhat change is a neces-
sary constant in our lives. But we are con®®ned as much with how . . .
particular changes are brought about as with-the details them- .. ,.*
selves. No matter what the long-term.effects will be, it is a certain- .
ty thiat there will be short-term problems. . T
In ‘evaluating the contrasting claims of tech,no‘logy optimists and .,. poLae
pessimists, I believe it is important to leck at the areas, they aré e
emphasizng. For example, in manufacturing, new technology which .
results in the development of new products may well lead to.the R
creation of new jobs, even if output expands. Similatly, in services, .
replacement of workers by computers and telecommunications sys-.
tems can reduce employment in the industry, or at least limijt, -
growth, even with rising output. In other words, if productivity ...
rises_faster than output, employment will drop. ey
Does this mean that we should oppose productivity improves-.. .,
ment? Not at all,"but it does indicate that we need to be aware of . s
<{ the problems, and we have to plan to meet them. 2. LT :
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We are in the midst of a revolution_that will ledve virtually no vl
form of work unchanged. The application of computer and miero- ., « .
chip technology, coupled with the range and flexibility of-telécom- S e
munications systems and, other devices and materials, offer a”po: - ...
tential for change which js truly, ptofound. We are reducing theé .
demand for blue collar workers, as has already occurred for farm .

orkers; we are reducing skill requirements for some .crefs, for ex- L .
amplq, fypesetting and machine tool operatian, through the use of, ..

“computers; we are eliminating service- jobs previausly dope by ... .
people—fdr example, computer-aided design for engineers: We are |
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reorganizing and capitalizing office work, we are automating ware-
houses and retail checkout counters, I have even heard that the
gisofi food industry is considering using robots to prepare and serve

If all of this is going on during a serious recession, the pace of
change must quicken when recovery finally arrives. This could °
mean that unemployment will rot drop as far as otherwise would
be the case. It certainly means there will be a great need for train-
ing and retraining programs, for protection of salaries and benefits
as people are shifted into new positions, for real improvements in
the quality of working life, rather than having the machines doxi-
nate the work environment. Above all, it will require joint action
on the part of"all affected parties. government, business, labor, and
the community. We have a long way to go, and the later we begin,
the more difficult the'Broblems will become.

[Prepared statement of Dennis Chamot follows:]

PREPARED STATEMENT OF DENNIS CHAMOT, AssiSTANT DIRECTOR, DEPARTMENT FOR
ProressioNAL EMpLOYEES, AFL-CIO *

My name is Dennis Chamot I am Assistant Director of the Department for Pro-
fessional Employees (DPE) of the AFL-CIO. The AFL-CIO is a familiar organization
to this Commuttee, but I would like to take a moment to deséribe the DPE, and to
explain how we became interested in technological change.

The Department 1s made up of 27 national and international AFL-CIO unions
st attached, which represent approximately two million .individuals employed in
nirtually every major professional field. Among them are performing artists—musi-
wians, actors, singers and dancers—and associated technical crafts Also represented
are nurses, pharmacists, laboratory technologies and other health care personnel,
teachers and cullege professors, scientists and engineers, librarians, social workers,
etc.
Several years ago, drafters represented by one of our affiliates began to encounter
some problems related to the introduction of computerized equipment which was ca-
pable of producing drawings from the information provided by engineers. The poten-
tial was there, at least as the technology improved, for elimination of drafter’s jobs
As we looked into these issues further, we found that similar developments were
occuring in,many different areas. My point, though, is that we began to study this
1ssue because of the impact on white collar jobs, even before the concern about in-
dustrial robots had reached the level of visibility it currently enjoys.

While other witnesses who appear before you today will mention specific prob-
Tems, I would like to discuss some broad issues which cause us concern. It was not
that long ago, in historical terms, that the United States was primarily an agricul-
tural nation. A hundred years ago, 51 percent of our workforce were agriculture
workers. As farmung technology improved, productivity rose, and large numbers of
people moved from the farms to the cities, looking for work. A lot of them, and mil-

Jions of immigrants, too, found jobs in the growing factories. I won’t comment here

on the abysmal conditions in many of these factories, but I just note thaf a lot of
people worked in them many coming off the farms. Indeed, farm technology has im-
proved to the point where today, less than three percent of our workforce are agri-
cultural workers. In absolute terms, we now have only one third the number of
farm workers as we did 100 years ago, even though the population has increased
many fold. :

The factories have not been stagnant. What with all of our current concerns,
today's factories-are enormously more productive than those of the past. They need

e%wgt people than would have been necessary if we never advanged
beyond nineteenth'century technology. Where did everyone go? For the last few déc-
ades, much of the employment growth has been in the service sector, including gov-
ernment. Today, over 50 percent of the American workforce is white gollar.

Today, governments at all levels, as well as private companies, ate under finan-
cial pressure. All want to improve productiity, and most are approaching the prob-
lem with the traditional view that higher Pproductivity means more machines and
fewer pepple. Where are the displaced people to turn? .

~
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We recognize the need to improve productivity, but how are the fruits of the im-
provements going to be used” In the past, some of the savings led to new investment
in growth areas, but we are not growing very rapidly now, and furthermore, we
have run out of sectors We can talk about increased leisure time, continuing a long
historical trend toward fewer hours in the work day, shorter work weeks, increased
vacations and the like, but would this only apply to those fortunate enough to
retain their jobs in high productivity industries” We could find ourselves developing
a new class structure, based upon the level of technology in any particular industry,
with the elite few having far more benefits than the mass of the population. On the
other hand, we could talk about greatly expanding the public sector ta provide so-
cially useful and needed services gr we could speculate endlessly about increasing
concentrations of wealth, and so o But the future is not preordained, it depends
very much on what we decide to do today. In any case, it is certain that modern
technologies will have major effects

We are not just talking about robots Today's technologies are very sophisticated
and take many forms They include computer integrated manufacturing centers,
automatic warehouses, word processors and desk top computers, automatic teller
machines and computerized check-out counters, satellite communications systems,
even direct computer to computer links Many of these systems are designed to
eliminate human activities, so we should not be surprised that the work they do can
be performed by fewer people. .

We are now suffering through the highest rate of unemployment since World War
I Most of that is undoubtedly because of the poor state of the economy. It would be
difficult, if not impossible, to get an accurate count of jobs lost to automation in the
face of the overwhelming loss of jobs created by poor economic decision making.
Further, it has been argued that past technological developments led, in the long*
run, tg’the creation of more jobs than were lost. Wouldn't the same hold true in the
future?

We think not, and that is partly because of the nature of the technology, itself,
The big difference is the computer, and the development of the computer on a chup.
It is now possible to give machines the flexibility and decision making ability that
heretofore could only be obtained from human workers. The enormous capacity and
speed of computers make many things possible which couldn’t have been 1magined
only a few years ago. .

Manufacturing technglogy is already highly automated in many industries With
further developments in computer vision and tactile sensing, a good deal of assem-
bly work may be automated The same is true of materials handling. It is conceiv-
able that blue collar workers in manufacturing could eventually become as rare as
farm workers

Even'within manufacturing, much of the employmrent growth has involved white
collar jobs—secretaries, accountants, engineers, computer programmers, lawyers,
advertising personnel, and 50 on. Computer technology will affect them all, too. The
total is the sum of the parts. If every company, every government agency, seeks to
improve Froductivxty and control personnel costs through new technology, the result
may well be a growing GNP coupled with high unemployment. If we emphasize
“modernization” through investment in the latest technology even whie we have
more than ten mullion unemployed, and ignore the human impacts, the social costs
may be immense New technology will lead to near term, localized problems, at
least What the more distant future holds in store is anybody’s guess. .

Our government has all but ignored these issues for quite some time. The same
cannot be said of other countries. Many are concerned enough to try to deal with
the short term problems The Swedes, for example, have developed an extensive,
government funded training program for the structurally unemployed. About one
percent of the total workforce is involved in this program. A couple of years ago,
double that number were involved. One reason for its success is that participants
receive a};ipend which is set higher than unemployment compensation. Coupled
with a vefy extensive public works program (about 1% percent of the workforce;,
these activities helped Sweden achieve an unemployment rate of about 2 percent,
less than one-quarter that of the United Btates It should be noted that while these
programg do not produce permanent jobs, they do help individuals displaced by tech-
nological change, as well as others, lead productive lives.

The Swedish government has also established numercus comumissions to study the
potential problems arising from technological changes, and to recommend social
actiogewere warranted These commissions routinely include labor and management
members.

In Germany, state and local governments work cooperatively with industrial
unions &nd employers to develop programs for labor markets which are hurt by
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technological changes. These programs include not only tax incentives to attract
new businesses into the affected communities, but also training and retraining pro-
grams for the people directly affected. .

The German,government has long been committed to keeping its industrial base
among the most modern in the world. The federal Ministry of Research and Tech-
nology has a budget of over six hillion dollars. It is used for promoting new technol-
ogies, and at the same time, alsc funding studies promoting the humanization of
workplaces. That one ministry is responsible for both areas.

In Bnitain, a country with economic problems as severe as our own, their Depart-
ment of Employment did a major study, published in 1979, “The Manpower Implica-
tions of Microelectronics Technology”. While their time fgame was much too short
wnly five years), the study does indicate that the %ovemment recognized the impor-
tance of these issues The British Department of Industry began in 1978 the Micr-
velectronics Applications ProgramtMAP; to promote the use of new technologies in
industry. The program provides financial support, money for training programs, and
technical advice. The Trades Union Congress, the British labor federation, has re-
ceived well over one mullion dollars from this program to fund development of their
own programs aimed at educating workers about these technical developments.

The are just a few of the ways other countries are reacting to the challenges pre-
sented by changing technologies, Further details are contained in a report we issued
about a year ago, “Cooperation or Conflict. European Experiences with Technologi-
cal Change at the Workplace,” a copy of which I am submitting with this statement.

Why has there been more concern for problems associated with technological
change in other countries than :n the United States? Thé American approach seems
to have involved a great deal of faith in technology itself, in the belief that if we
only could develop more and more sophisticated systems, productivity would zoom
andy all of our problems would evaporate. Things haven’t worked out that way, and
our European brethren have been less willing to simply let things drift. Their gov-
ernments have been far more willing to help not only business, but also affected
workers and communities. In many cases, there has been a higher degree of cooper-
ation among the business community, labor unions and government in planning and
implementing programs.

Now, nowhere in my statement have I indicated that the American labor move-
ment 1s opposed to technological change. In spite of all the problems, we recognize
that change is a necessary constant in our lives. But we are concerned as much with
how particular changes are brought about as with the details themselves. No matter
what the long term effects will be, it is a certainty that there will be short term
problems. In evaluating the contrasting claims of technology optimists and pessi-
mists, I believe it is important to lpok at the areas they are emphasizing.

For example, in manufacturing, new technology which results in the development
of new products may well lead to the creation of new jobs. On the other hand, tech-
nologies which improve the productivity of_processes involved in the manufacture. of
existing products may lead to a net reduction in jobs, even if output expands. Simi-
larly, in services, replacement of workers by computers and telecommunications sys-
tems can reduce employment in the industry, or at least limit growth, even with
ns]llns output. In other words, if productivity rises faster than output, employment
willdrop. . - . .

Does this mean that we should oppose productivity improvement? Not at all’ But
it does indicate that we need to be aware of the problems, and we have to plan to
meet-them. .

We are in the midst of a revolution that will leave virtually no form of work un-
changed The application of computer and microchip technology, coupled with the
range and flexibility of telecommunications 8ystems and ‘other devices and materi-
als, offer a potential for change which is truly profound. We are reducing the
demand for blue ¢ollar workers (as has already occurred for farm workers), we are
reducing skill requirements for some crafts (e.g., t. ing and machine tool oper-
ation) through the use of computers, we are ehmiinating service jobs previously done
by people (e.g., automatic_bank teller machines, electronic telephone switching
equipment, and_music Synthesizers), we are expanding the Productivity of profes-
sional level ¢émployees (e.g., colnputer aided design for engineers), we are reorganiz-
ing and “capitalizing” office work, we are automating warehouses and retail check-
out counters, I have even heard that the fast food industry is considering using
robots to prepare and serve food. ) -

If all ofp this 1s going on during a serious recession, the pace of change must quick-
en when recovery finally arrives. This could mean that unemployment will not drop
as far as otherwise would be in the_ case. It certainly means there will be a fg'reat
need for training and retraining programs, for protections of salaries and benefits as
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people are shifted into new positions, for real improvements in the quality of work-
ing life rather than having the machines dominate the work environment. Above
all, it will require joint action on the part of all affected parties—government, busi-

. ness, labor and the community We have a long way to go, and thelater we begn,
the more difficult the problems will become.

_ AFYILIATES OF THE DEPARTIilN'T FOR PROFESSIONAL EMPLOYEES

Actors Equity Association. :
American Federation of Government Employees. .
American Federation of Musicians, *
American Federation of State, County and Municipal Employees.
American Federation of Teachers. N
American Federation of Television and Radio Artista.
American Guild of Musical Artists. N -
Association of Theatrical Press Agents and Managers. . .
Brotherhood of Railway and Airline Clerks. -
Communications Workers of America.
- Federation of Professional Athletes. i . -

Insurance Workers International Urion.” _ _

o;:temational Alliance of Theatrical Stage Employes and Moving Picture Machine

rators. .

- - - International Association of Machinists. - - -
International Brotherhood of Electrical Workers. >
International Federation of Professional and Technical Engineers.
International Union of Electrical, Radio and Machine Workers.

- International Union of Operating Engineers. N
National Aseociation of Broadcast Employees and Technicians. = -
Office and Professional Employees International Union. . .
Retail, Wholesale and Department Store Union. c .
< Screen Actors Guild. . B
— “ Seafarers International Union. ) . .
Service Employees International Union.
United Association of Journeymen Plumbers. -
United Automobile Workers.
- United Food and Commercial Workers.
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dapt of dic” has atways heen'the
rule governing the evolution of
Ife on thys planet The same 1 true of

29

niroduction

org w005 and profs Inthose
cases when we are faced with change
occunng on 2 massve scale and with
great rapahity  we often refer to st as
revolutonary

Weare todav onthe verge of arevolu
von that will Jeave virtually no form of
work unchanped The application of
computer and mx rochip technologies
coupled with the enoemous range and
flexibihity of developing telecommunica
tons systems offer a polennial Lor
change which may be every bit as pro-
found as that caused by the first Indus
tral Revalution

That weurrance from our medem
perspechine appedring sery rapid. bul
tn reality »OBUNALINE VVET MaNy Yedrs.
transformed much ol 1he Westernworkd
from agrr ultural «emmunities W indus
trial guants. There 1s talk now of going
beyond the indusirial age intu ihe Infor
mation Era when power and wealth
will derve more from the generanion
and manipulstion of data than from the
fabrcation of material goods

In manufacturning computers and
computer driven equipment are already
playing an ever more important role on
the factory floor white white collar
“front office™ work  information band-
ling ~expands enormously In the ser
vice areas both in private and publc
enterprises. developments such as miny
computers, word proCessors. automatx
equipment ali inked by extensive tele
phone and satellite networks. are re-
vamping the very way workplaces are
designed and jobs themselves are de
fined .

11~510 0 ~ 83 -~ 3

|
i
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pean trade gov-
ernment officrals and management rep-
resentatives and adelegation from afhik
1ated unions of the Department for
Professional Employces AFLCIO
headed by Rodney A Bower President
of the Internatsonal Federaton of Pro-
fessional and Technical Engineers
These meetings were held i the re
spective vountries duning October (900
{see Appendix) Abo mcluded in ths
repott 1s a brief descoption of the tech
nology steward system being developed
i Norway The final chaptet taled 'Ds
cussion” presents an analysis of the
Europeap situatson and some concly-
sions and rmplk ations relevant 1o the
A scene

Adap;ng (o this revolution presents
vrganuzed labor with une of its greatest
<hallenges in decades. On the une hand,
the new developments are tou massive
and extensine 1y even think of trying to
stop in thewr entirety Besides. many are
necessary for impraving American pro-
duslivity 3l a2 lime when economic
growth has been very sluggsh On the
other hand present throughout ts un-
precedented opportunity for excessive
management dominatson and control.
through detailed monitoring of com-
puter systems, as well as a very real
possibility of economic growth ibusiness
growthi occurning in the face of growing
unemployment Such s the enormous
capacity of integrated computer sys
tems. 3 goal of many businesses here
and abroad

These changes are not mited to the
United States Similar problems are
being faced 1n every major sndustrial
natson Theydirectly affect professional
and technical employees who find
themselves on the frontiers of innova-
ton On the assumption that we have
much to share and learn from one
another and 1n our continuing efforts
to try to understand and deat withprob-
lems generated by technological change.
we present this report on some of the
ac andthoughts of our colk
1n several European countries.

We begin with three long chapters
descnibing i some detail pertinent back-
ground fromthree countries— Sweden.
West Germany and the Unnted King-
dom The material presented here
based in parton the resuks of dscussions

Technological change 1ssues have
been growing in importance yearly We
hope that this publication offers useful
information about what others are do-
ing- and stimulates further frunful dis-
vussson here in the Lnited States.

1 would like to close by offering our
grateful thanks to the German Marshall
Fund of the United States, who gener-
ously supported the Egropean study tour
referred 1o above as well as the pubu
caton of this report

Denats Chamot
Assistant Director
Department for
Professional Em-
ployees AFL CIO

March 1981
Washington, D C
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chdcn 1 2 ymail farly homogene
Cus vountry Most of its populaton
of st over XN N0 1y urban and von
venirgted in the southern part o the
country The workiotee of ghout
340 0 people 5 hiphly literate and
hoehiy skilled

Sweden s industoa onging can e
v ed back two to thres hundred vean
when 1he first explottation of tunatural
tesaur.es of copper sron re and
lumber 1wk place Althuugh these o
ans b emed the bases fopstrong mexdern
rdustres the Swedes (lafm seseral kes
ievctions propeiled thew relatisels
prwr o rural sexaety mto the midst of the
o fyustralged workt of the ¥ith ¢ cn!ur}

¢ Bal besnings

¢ Hydrauin separator

¢ Fetephone

* Electronics

Swedan s internatinst and highly re
speted sutomobile manul& wrer Vot
vo onigindied in ihe bafl beating indus
iry stule the hydrayln separator Tormed
ihe hasis fut an exiefisne machinery
indusicy Aleydnder Eriaham Ball nos
withstatsding (he telephune was 1n
vemed” 10 Sweden ¢ aboul the same
woe a5 mthe Unued States. leadmg 1o
the Jevelopmens of an inustry s impor
@t n Sweden lodsy ws 0 i b ihe
(mncd Statesy Fletronis, o is early
Iunm N LoM@UNK ALOnS eydpavcnl,
rectfiers and elecinical RUWEr grocrd
twn and transmission equipment heamed
the bass for what 5 today Swedens

. [#rgest and must dynamic industnal

A

sector eegneenng imachinery and com
srudions which currenstPaccounts fur
roughly one-third of the Lountry s
dusitidl vutput and ae hatf ol Be total
valug wl s expurts, Jwedens welt
known ncu(ml((y duning the lwo World.
Wars d itig develupment uf cherr
wwn ail menafzciuring mduury
SAAB chxra]x(?ﬂioalkwe edet
‘to coffie through the wars with uts in
duumlbawmlauand rewyxomkem

Swedén howeser successful in ity
industral development 15 3 wordd econo
my 4nd 15 subject to the vagsnes of
workd econams, fuctuatians. As 4 consge
try Jependent on exporupg 1o Europe
and the rest of e world abour 40
pereeni uf industrial production to sur
sive it canmA ima s imports, which
amount ty about 40 percent of ts neds.
As a resull s sutomobnle industry

An vrganized tsbor movement in
Sweden dates to 1836 with the establish-
ment of the Typographn al Associatson
in Stxkbotmt Deselopment was slow
and stifled st alnkost every turn by enr
plosers untl 1880 when the fhirst real
trade umwons formed alony craft lines.
The formanon of the Swedsh Trade
t mon Confederation «(LO+ and the
Sex il Democratic Party can also be
tracedtoths perod The ibor manage
ment relationship reached a more od
vanced stage in the esrly 1905 with
the formatioff of the first employer
group SAF the Swednh Employers
Federavon The governmeni in general
left the employees and employers assor
atiens free to negotiate among themr
selves and the two groups gradyally
«dme 10 recognizacach other as equal
partics at the bargaining table

Labor laws began 1o deselop in the
19205 A Cullective Contracts Acl was
passed that set in Law the nghts and vb-
fifavrors of ¢ach party to the other and
vuthned general provisons relaung 1o
wprking conditions. Abso established at
this ume was a Labor Court to which
disputes over callective bargaining
agr were tobe taken fur resotu-

suftening from an onsbaught of Japunese
imports. Its heavy machinery indusiry
15 under ateack by wiher Eutopean
countnes and the Lnued States And
one of its carhiest and most basic -
dustries, luttber and pulp and paper »
favmg heavy Lompetdion from U S and
Canaghan intetests

The world-wide econumic recession
genetated by the ancréased prices of
Arab ot 13 responsible fmd;ewvmdu—
Tuptions i Sweden secunomy Inmair
taimng full employment as a govern-
mem policy. economy dessions were
made based un assuniptrons that the
fecession would be shoriived When
this did nut occue, a thee-pronged

attack wis fred 10 régam Sweden's pash -

twninthe mrucconomy—-ammncy
d(val»axmdmgncd 16 mafc exports
,mbie P

place 10 lhc Mwll d

. worsd. [
) ~ y .
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(hfgugh the use of 2 value added tax,
and 3heé severmg of comtections with
the Eyropean.currency blogk Swedish
trade wnions, as awMWp;ulcd by -
moderating m‘c ulcmmdsdurmgmﬁe
years As a sesult, Swedenwas able 10
regai its pasitiod m the world cconomy,
recording & trade wrphsaﬁda halwng
of theu rate of mffation, .

,_..,,

twon before any industnial actons were
resorted to The Labor Cuurt has seen
varying amounts of acuvity since its

. formatwn and has developed a large

body uf precedents These form very
efficient guidehnes fur labor, manage-
ment intetacuon leading to the resolu
uon uf many dsputes befote they ad
vange to the Labor Court atself

The 1930's saw the first formatwn of
white collar unsons in Sweden complete
Iy independent of the LO Where blue
collar workers had organzed along craft

Iines some X3years carhier, white collar _
umons developed frum Lhe extension

3

ulp mal and mcmLu._
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Two associations formed by earty white
collar unions mesged n the 199G+ o
furm the Central Organzation for Salar
ned Employees TCO1 One uther whie
collar union sssocuation exists i Swe-
dJen the Swedish Confederatxon of Pro-
fessronal Assocurtons. Natwonal Federa
Bon of Cwvil Servants 1SACO SR Thrs
Hfoup dessnibes itself as a central profes
sxondl ofganization for universty gradu
ates and salarred emphoyees with higher
education and draws its membership
~1 perient from state government em
plovees 26 pereent from Jocal gosern
ment emplovees. 20 pereent from per
vate industry emplovees and 4 percent
from self cmploved professkonals
In 1911 the ceaft umions i the LO
voluntanly decided to reorganuze them
selves along industry lines The basss
for ths decsion was to avoud interunkin
wompettion and jurrdk tonal probiems
that could bave resslted from several
hfferent craft umions representing work
ers i on¢ industry There are only g
few unions left in Sweden which an
organwed abong ceaft hines
Labor kunlaton <aw significan) ad-
vances during the 3 vedr rule of the
union backed Social Democratic party
tn Sweden
¢ The Vauation At allows every
emphn e five wecks vacation mine
mum per yedr
e The Act on Working Hours stipu
lates a 40-hour maximum work
week and hmits overtime per em
pluyee 10 150 hours per yesr
¢ The Security of Employment Aut
greatly limits the atulity of employ
ers to fire emplovees
The Promotson of Emphayment Act
requires emphoyers to notify county
tabor boards of any planned cut
backs mvolving fsve or more
workers ’
The Sbop Stewards Act strengthens
the positon of union representa
tives hy forbidding discamination
against shop stewards, giving them
supersenionity in layoff snuations,
and aliowing them unhimited leave
of absence nghts for union active
ties

31
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e The Board Rtprcsc}\num At
allows workers in firms laryer than
2% employees to elect two repre-
wentatines (o the board of directors
of the company with full particr
patwnn the decsions of the beard
and
The Joint Regulavon of Working
Life Ac| pudrantees the union full
tormatken about the company
gives the union a aight to approve
organization of work and work
avsignmeqts. in_gddion o hinng
and finng of emphovees. and allows
the unien to seto subcontracting
of work by the emplover

Latwr tegsslation in Sweden s supple-
mented by a body of sos wl wetare legss
lavon withaout equal anywhere in the
world For example childuare & pror
vided frea public education ingluding
school supphics and meals are free
health care s free with minor excep
1ons senlor witizens are provided with
pensions indexed to the cost of iving
4nd housing subsidies and 1he handr
capped are provided assistance in kscat
ing «mployinent while employers dre
subsidized to hire and tram the oveu
patkmally disadvantaged

The welfare state of Sweden s cer
tamly not withaut ity attendant costs
Personal income tax s high with mar
@indlincreases tn income 1axed near 40
ereent The sockal costs of aleoholism
are pawd through extremely heavy levies
un aleeholic beverages The same s
true for the health costs of xmoking
tobacco Average Swedes however

dhe TCO 15 an umbrella organzaton
that 1 compnsed of 24 affiliated trade
unwkens with 4 total membership of over
one milhon persons TCO affihiated
unns organze all sectors of white
ollar employeesand dt almaost all levels,
A shght majonty of its members are
female and TCO an claim some 60 to
70 perient of 4l organizable salaned
workers in Sweden Since TCO 15 4 de
centralzed federation most response
bihities falk to 1ts affilsated unions Col
lective bargaining for example s a
responsibility feft to the constituent
unions while the TCO functions prr
marnily as a coordinating Jand informa
tional agency TCO 15 also g nonpohitr
al organization but van and dogs exent
is influence tn political circles for the
benelit of its membership
To enhance us nfluence in collec
tive barganing the TCO has formed
warteds with other employcee federations
in the three sectors of the Swedish
economy - the private sector the state
sector and the kx al government sector
One of these with the private sector
constituent unions of SACO SR s the
Pavate Salanied Swffs Carted 1PTR)
?hese vdrtels, moreover bargan with
ifesent employer federations in each
sector. The net result of the formatton
of these bargaining cartels is that Swe-
dishempkyyers have had to fuce a untted
labor front in most of thasr collective
bargaining
TCO 15 becaming increasingly in
vodved with technological change and
its effects on workers and workhfe

lovk upon their system os the best 1IB—eloncern over these effectscan be traced

the world andconsiderng the advances
made in human welfare in Sweden they
have a Lot to be proud of

Labor .

The Central Organization for Satarred
Employees (TCQi and the Swedish
Trade L nion Confederaiont LO) pre-
sent fairly ssmilae views on the prob-
lems facing labor in Sweden today Their
views are similar untl the question of
techrivkigical change s pi J tThe
Swedrsh Confederation of Professional
Assocrations/National Federarion of
Civil Servants ISACOSR) has had iule
interest in the ssucs surrounding tech-
nological change )

to 1970 when for the first ume anfor
mation gathered in the Swedish five
year census was to be recorded on 4
computer based medium Questions
rarsed at that ime dealt with integety —
how the Information gathered would
be used and how it would be safeguarded
from unscrupulous Interests— rather
than the effects of the medium itself on
workers These concerns resulted in
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Wt aveenmentre gbafies de seaned
tomaentan hopossos ol anenfe rma

agwthord aad st + mpurer
wed Litn Mases

Dot o, 197~ 6 Sacdishwhig callar
ot gans booan Biscss cns about
hoffe i f aput iy dionspfical
voonoverk obs ol mphoavmert Y

Lrstira v r o last tan sy ars those

Tooems i beontaclod by sttt o
Pt 0 P ain P an unem
poament Lo b I o of e hne
hear ol hanmg Sonee 23 Commissions

masting dhiber ndaainy ind oo otn
et ocpr woatatives haw been formed
’ sweductany stizat s as ol the poren
rad B

Unnbthe carly 19715 thes trade
unses hed Hle sate e st influencing
poboe avanthe predominence of Sogal
Demowrany rufc for the prae d1years
i the Jose sctationvhop between that
prndand the Libot Mocement The
.;m-lu\\\ Ao akenmg of Sopial Demeo rati
powe A hOr fnalvears inoffice led to
aresohition 1Lthe 1970 TCO Congress
that i the future  weork should have
the same toflucace as capital in the
cornomic grasketplace This fad o g
series of wn;‘(ur participation vfiented
Tibor Tias thyy started with employee
Opr st ATV s on company boards of
dircctors 10 197 Y od te cahanced job
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[T 8 s satn

seeuniny for wage carncts e B3 and
culmimated with e Codetermination
W of 19T

Thas leaslativg base admiticdh ones
Swedish (rade uniony cnormous prote,
tofts espectally compared to Amerrean
cxperience but the Jaw s nor perfet
Althewgh the union s entitled to any
mfermation the cmplover may have
there s no spenficd amount of fime
that the union must be informed be fore
the implmantation of changes This
has resulte d i supplemontal agree ments
D some mstances to place M reguires
ments onanformation byt not all em
plovershace apreed tsuch conditions
An additional prohlem rosuits from lack
of knowledze about the et of spear
fic technologieal Changes on the work
place To aleviate this a spectal fund
has been establivhed within the trade
unIon Mevemen?, to hinance study of
the effects of pew tehnologies. although
the trade umons recognize the vastly
larger resources available to the com
panics toconduct studies in their own
nECrests

The job secunity faw of 1973 effec
tivcly answers questions related to the
eetrainmyg of displaced workers In
uffect the employer cannot fipe o re
dundant emplover w he must make
attowarige for retratning [fthe e mployee
canfiot sdjust to the new technofogies
the employer may falf back on the
government labor market education
program for the structuratly unem
p’ud The Swedes attribute the high

. -

~

partiapation rates tor this tratnng 1o
the pasmient of 4 wage To the worker
while in the prowram Indeed the work
CFsaR Peman in the program tor g vear
U two and i At the end f that ume
suttablo work s unavanlable the worker
van enroll azain ta another are
The TCO saume 1oty five somctynes
contli 6ing stratey s prevalont in Swe
den tor dealing with now technologies
U Mukethe introduct onofnew tech
Polinaes Mote Lapensive feomphoy
ors g new Methiods of taxation
such funds then toty uwd by the
watedy i alleviating the problems
“ssuiting from now techn sl gies
2 Temp candy stop thontroduc tion
utullnew technelogiesunnl studies
of their impacts can b Jone
Give ocal unions aveto power over
the ntrodustion of new technolo
RS
Enable the unions to be broughtin
at an early stage mothe deciston
making process on introducing new
feshnabgies
Stimulate the introductien of new
tchnologies o mamtarn Sweden s
position n regard to integpational
compaition
The TCOsown policy on technologe
cabchangangorporates ddements of al)
these serategies Quotng the finalreport
of therr 1979 Congress
Properly applied technotogical
advance an lay the foundations
of sowtal progress Technological
progress s a question of power It
must not be governed by Jn ap
proach implying that man s gradu
ally becommg a more and more
vupetfluous appendage to ma
chines Computerzation makes
many routing Jobs unnecessary but
ttalso generates many new ones |t
s teade union members who have
to do these jobs and be exposed to
the physical and mental’ stresses
mvolved hy (omputerzation
Trade unons must therefore be
ahle to exert profound influence
on the manncr in which computer
wation 1 effected in Sweden

-

e

’




LO ke the TCO s an umbrelly
vrganizstion covering 2% individual
Swednh trade unwons The oldest and
largest of such confederations, LO s con-
stituent ynions have o combined mem-
benhip of well over two mullion pre-
dJuminantly blue collar warkers This
number represents over Mi pereent of
sll uresnvable blue collar workers

The 10 an conrast tthe TCO vy
hichhv centrabized confederation and
mav enter into the negtatons of sny
of s aflilates providing gusdance and
sunestion for thesadution of crimcal
IAAUTSY

Fhe LO threugh the aeht docades
o s cxntenee has ab been deeph
imohed in Swedish polities maintam
my Jse connedtiins o the Socrad
Demonratic pasty Thss retatemabip oy
shrecth respenwible for the stength
prssessed by cach of Lhese organuations
n Swedinh societs and polities and has
owed the LO & magor role i the
formation of much of the nutanding
labur Jesslation ¢hat rosultcd from the
Hovears ol Socil Demecratic party
Tule

Although (wee s parate and dsiing
confederstions the |0 and the TCO
couperate chsely This cooperdtion has
betome strongar in the last decade a
bath huve hoconn
matiers redsting 1o steactus o) chingos
in the Swedish economy LOs ums
and indecd TCO s slso sre totrne for
s succty based on pohiicdl wox1al snd
economue democracy for afl workers

One departure from commonahity of
interest between the LO and e TCO
1510 the area of technological chang:
Althaugh they have studied the ssue
for the ladt 15 years the LO ol dues
not have much nterest in the speaific
employment c¢ffects of technologieal
change profernng to rely on the over
all Swedish policy of full employment
10 take care of any problems

The LO belicves that the Swednh
economy 1sdynamse cnough to continue
to absorh an aeerage of one nullion job
changers cach year 15 cxpansion i the
service sctor continues The movement

more invohad in
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nlthis mam peaple pervedr hasnogvet
sty ained the Swedish soctal system The
sty n fact has profited from this
movement although the individual has
notin alfcases Retraining of an average
of W00 people per vear as provided
andar socal wellare hay enabled rela
tvel ¢asy movement although 1t s
sdmutted thatsshools sull tramn for oc ey
patnms that are disappearng sinee the
vhoce ol occupations s lelt freely to
the dudent In addition there appedrs
to be noconfhict between umons due ta
peaple retrammy for different jobs
which may [sll under the junsdiction of
different unons Tothe LO the tmpor
tant point i that peophe do indeed gt
other jobs

LO polics 15 o clear reflection of the
view that sug ety should not pay té keep
people In disappedring jobs or pay to
maintain skilly that are dying in anin
creasingly modern world The degree
of Sweden s imvohement in infernational
competition s also reflectedi the view
that if o company must move its produc
tron faulities from Sweden to survive in
wortd marKets 1t should do so rather
than stay 1in Sweden and il

When an economy runs out of eco
flomic sectors to absorb exc ess workers
whatthen? There 1s g basic ohjection in
Sweden to reducing hours of work to
help increase employment. Asabalang
ing factor overtime work 1s not socially
acceptahle because no one wants to work
it Although vacation ime continues to
increase thrs 1s more an indication of
the mportance of leisure time to the

Swedes than a reaction to impending
problemsof iechnology Retirement at
carlier and earlier ages. 1s receving the
most attention With most persons
covered under public pension schemes
that are transferable betwecn employ
tre retirement although not carly in
the Ameran sense s viewed as the
most deceptable means for increasing
the tatdl number of jobs 1n g shunking
market

Codeterminstion i one of the most
important achrey ements of labor organy
7ations snd Socidd Demoxratic govern
ment in Sweden Yt for all the Jong
hustory of labor management coopera
tien some Swedish unions are finding
thatthe employcrs with w hom they deal
are working agrainst the codetermination
st The Board of Representation Act)
and contact with the Swedh Fmploy
ery Federstion on these 1ssues 15 bes
con ing more and more difficult In faut
there 1s wide-ranging pessimism amony
labor groups on even beng able to
spproas h emplovers for discussing the
crucial ssues of successfally mplement
mg s plan for codetermination Swedish
employers in the words of representa
tines of SIF the dgrgest white collar
umion are beginmng to fook hke U $
emplovers «ven to the point of using
ane of the most counterproductine of
alithe practices of LS cmployers  the
services of antunon consultants

Falling back on the law 1s always o
fast resort and it s slwdys comforting
to know that it s there to rely on if ab
solutely necessary but this practice i
notapositive one The move away from
the traditional couperatine posture 1s
viewed g retrogressne @ step back
wards m rdstion jo sil that has been
achieved
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Govermnment

As mentioned carlter the current gov
ernment in Sweden hay been i power
foronly five years following nearls four
4nd one-half decades of Socral Demo-
oratic fule Poliy differcnces beiween
the 1w are yuite apparent to a Swedish
twen bulihev are lesy discernible to
Amencan sisitors While ther mas be
less g desire for ureating new sucial
proarams todaw and more ofdconeern
for how older programs will be financed
there v no wholesale attempi 1 diy
mantkc the remarkable structure con
structed tn the past The impe rtance
placed on the impacts of technological
change by the Swedsh posernment s
apparent when one notes that some %)
gdhernment commissions have’been
formed to investigate the poentialt prob-
lems ansing Trom such Changes

The Computers and Flevtronies Com-
mission of the Minstry of Industry for
example s charged with conducting
studies intwirareas  the effects of com-
PULEnzJtion N enginecring Provesses
and the use vfcomputers in data proces
sy Seeing that the engineerning sector
18 {he key toihe Tuture of Sweden in the
wurld econumy 1his section of the com-
misskin 5 conduciing the most wide-
ranging studies. bts insestigations have
taken Jdelegations to fureign countiies,
including the United Stdtes and Japan
to study the cifects vf automating manu
factusing provesses un employment
sndustry structure productivity elo

Sweden has the Lirgest number of
imndustridl robots per capita in the world
Mast of the robots used in Sweden are
produced there some 85 percent, while
about 64} percent of the country s pro-
duction of robuts 15 being exported
There s presently hittle governmenr con-
cern over the effects of using robots in
Sweden because the change to roboncs
18 taking place sery graduafly

Jon Consvse Suiaetan € mputers and
Fracrecaie Comm s on s wdinh Dvpastment
ot I 1o

There had been rising concern over
toboutics among the Swedish trade
unions due to studies produced by the
LS Natonal Science Foundation
Genersl Electnie and Westinghouse
This feeling though seems to be chang:
ing with expenience Now the govern
ment sces 4 much smaller potential for
roboties compared 1o onging estimates.
High costs mechanical imitauons. and
slow speeds of existing robots s chang:
ing the upinions of Swedish industry as
to their usefulness at least fur the
present The design of products has 4
much greater effect on the successful
4utomation of production processes
than the use of automation in the pro-
duction provessitsel! even though the
result on labor s essenuially the same
In any case studies in these areas are
continuing

The work of the Commission on the
Effects of Computerzation on Employ

/'Mﬂrr:md Working Environment of the
Minustry of Labor raised an smportant
point that changed shightly the direc-
tion of thew work Charged with answer-
ing a quantitative question. how many
yobs will there be where will they be
and what will they involve, the com
mission has come to the realization that
the question may well be impossible to
answer defintively especially as the
technology changes rapidly

The study being performed by the
commission will concentrate on the
combined effect of production and pro-
ductivity on jobs: In the 1970°s. working

<

hours decreased while employment ®
increased This was caused by the addr
tion of a tlegislated) fifth week of vaca-
tion and increased cducational lease
made avalable to workers. Productiv-
ity increased and production increased
during this ime Using thrs sstuation as
2 model the commission will use a
methodological siew of the best way to
walculate employment changes given
<hanges intechnology  Although realz-
ing that models based on past perfor
mance lend oot to be applicable to new
situations, the commssion conssders thes
the most logical pagh to folkiw in trying
to determine the quantitative effects of
technological change

In many ways. this dependence on
academic macrocconomic modeling
techniques points to similarsties of
approach to American government
planners The results will probably be
just as useful Sull one gets the impres-
sion that the Swedish government, far
more thanthe US s committedtoex-
lenssve study of potential human im-
pacts of changing technology and to
souldl action wherever warranted to
help peuple adjust to those changes.

A further example of the commit-
ment of the Swedith government to
issues of concérn to labor ts the fact
that public funds wholly fjnance the
work of the Swedssh Center fbr Working
Life Established in connection with the
codetermination act of 1977 the center
functions as a research institute for in-
dustrial relations and other worklife

ptoblcm's Not a governjnent agency,
perse the stalf mnc afar
amount of independence are dedr
cated to the enhancement of knowledge
on all aspects of working life, and to
increased influence of all employees.

including all aspects of codetermina-
von



There dre currently several studies
underway at the center dealing with the
positne and negatine aspects of tech
nological change in sanous industries
For example one studs finds that the

/banking industry is on the verge of great
changes in ity methods of operation n
Sweden fThese changes show g heavs
wncen})‘mm on technology with the
widespread apphication of computerzs
fon woall fevels of wotk wihin the
ndustrs Automated satems coutd po
fentdlhy climinate about one third of
the curront banking staff 1n Swedon in
the rrext 10 sears with these ifects
wongentrated in the fronn office teller
and wavings pessonnel  and the almost
womplete chmination of routine back
vifice work .

Tochnobereal Changes center ndata
proxesuny terminal svslems automati,
tetler machines word prixossing and
personal Lamputingiihe performance
of (omputation and snalf€ by cus
tomers themsehes rather than bank per
sonneh  Although bank munagement
foresees + mantwned lesel of employ
ment n thy decade of the 190 this
studs 15 in direct confint cinnga com
bmatin of the potential for reorganya
tion branch ffice shutdsns and merg

ers drelatinedy stagnant ceonomy and
few new-ideas and products

Where declines are anticip sted i
lower lesel emplovment categones jn
creases are expectod In such dreas as
economy adssors. analysts calculation
and data processing personnel The wide

R4p between the types of personnel af
fected pont 10 increased trammg prob-
tems and doubts that there will be trans

fer of many employecs from one group
to another 1t expected that turnoser
will ses ount for some of the dropin em
ployment espeaally of changes are 1m
plemented in a fashion that effectively
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mahes use of normal attnnon How
eser s expected that reducing hours
o spreall emplovment opportunities
mas have to hecome seceptahle in the
bankingindustry
Technologr al change hasalreads of
fected the printng and publishing in
dustry in Sweden cresting growing (on
et between graphic asts workers and
journalists As n Bueoming common in
the United States video displas
terminals are starting to replace jour
ndlats Ispownters 0 Swedon effog
tveh ehmimating the &s pese thing phase
of the prinung process TR introdue
TR METSOMe rosistance Jt fisst by wope
journdists and the use of VDT « Wy
thus not required  This atitude
however was casih arcumserfted 1
the hiting process as nowser sounger
wntrgntsanio the field were introduced®
to thens at the start
A dechine inthe quains of wurnahsm
has been neticed with the mirodustion
of VDT technologs notin the artistic
quahty of journalism byt in the technr
val quabty 1tseems that managenient
upon the ntroduction of VDT « to the
industrs eliminated proofreaders re
quiring journghsts to do net only therr
owntsping but their own proofreading
as well with predictable results Wath
graphic arts worken remosed frcim the
proofreading process manage ment then
bired searetaties to o final typing and
proofimgof copy gy much lower wages
Thisindustry s the sole cxample of o
aollegtive bargamng agreement on tech
nologieal change exsting in Sweden at
the present time It prosides mimmal
protecion by nself but i ugmificant
nonetheless Itstates simply that when
technology 15 introduced that dinplaces
graphical arts workers they hase aright
to be retraned for jl within the n
dustry rather than having to rely on the
general retraining prosisions of the
Swednsh social welfare legislavon
As one last example the Centers
study of the Swedish insurance industry
shows 1" now almaost total consersion
to theuse of new technologies Then
sufance workers union has a niember
ship near 20000 Employment in the
ndustry douhled 1n the 1970 s reaching
17.900atthe énd of the decade although
this might have been somé 4 000 higher
if new technologies had not been intro-
duced the study finds

v
New technology in the industry has
been i the form of VDT's and the
computenization of resords Qualr
tatinely the use of this new technology
has beensgen to tead to a dechine of the
membe rnhip s knowledge about the in
dustry and the work they do Fragnients
ton af the work has probably led to de
credses mn the quabits ol senwe pro
vided by the industrs Fusther VDT
use does result in eye and neek proh
fems boadavhes and increased stress
Colleane sgreements hase hmited
miensive VDT use in this industes to
one hour in duratione twne o day In
addition wve examingtions and ese
glasses dre to be prosided by the
employer if necded g\ emplosevs work
mgonVDT
The msurance mdustry has been in
solved 1n some unique Lxperiments in
workercducation in Sweden State spon
sored study i les where workers par
K tpate in educationdl sessioms designed
toncrease their awarenmess of factors
affecuing their jobs und industrs have
been attended by oser half the mem
bership of the insutance workers and
owith excellent results
The imit of loc sl union influence on
technologral deselopment s a problem
n Sweden and efforts are being made
toncrease thisinfluence The work of
the Swedish Center for Wotking Life s
centered On how the local and nationdl
lesels of urions each with their own
spheresof nfluence buld better wotk
together to solve the problems of new
*technologies
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An American whose hnowledge of the
Swedish system s hmited o what s pre-
sented i Amerivan magazines dnd
tewspapers could easity conclude that
there aré no real differences between
Swedish umans and emplovers We
frequgntly bedr of the establshment of
progressine sudlal programs or cxpers
! mentahon with worker vontrol of pro-
Juitem for example However while
the relanonship betaecn Swedrsh unkons
and cmplovens generally appedars to be
much unoother than 1s the case in the
U nited States wonflicts do srne
Intreduction of new e hnodogy mone
ared where these diflerences come
the surfie Lltimateh they derne from

¢ yogls to be mel from control of the
a.n“ and thesagoats areninher |
I3 different—higher profits and

greater managenal flextbilny for the em-
ployer versus higher wages apd muore
humane \mrimg comdions for theeme
ployees
Ir may be insteuctive to fook more
clusely at a couple of individual com
panies e s private emplover and the
other publc ne should keep in mind
the very high rate of organization in
¥ Sweden ) ifclud iy many peope tnmid
dle matagement possonst as well as
the® extensise labor laws mientioned
carhier
N First ASFA in somé wavs the
Swedish equivalent of General Eled
tric. ASLA s 2 miapor force in Sweden
and extends to 13 other countnes around
the worldiincluding the U ancd Statesi
In 1979 the company had worldwide
sales of nearly $3 billion and emploved
over 33000 perss in atl of ns opera
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Puddusiefit 1o

w opararn g ANE A plant

At the Elestronics Division g#ASEA
oflice operatns are underguing duto
mation nmu#mg‘wrd processing, data
processing andggier computer related
tihniques ThKtart of autsmation of
the office ensrunment began in Sweden
inthe aud 1950 s with the use of punched
paper tape nput tu vomputerzed data
prucessing equipmem This progressed
to the use of magnetw tape then mag:
nelie Lards $to Lassette tape input to

? (he current use of disk storage systems

for data word and test processing This
mast recent change  according to
management had corite about with little
resistance from emplovees who were
sad o have wekcomgd the new equip-
ment A small amount of hesitance was
encountered at first but peer pressure
brought those resisting around to ac
gepting the new equipment -

Althopgh the new office equipment
casify allows management to compre
data on the productiy of individual
employees using the equip man-
agement denges using this feature on an
individual bass8 whichwould be a viola
von of Ihc"Sw?’l;wcompu(cr law
Groups of empldyees were said to be
monitoted but only tosate the ef; ve
ness of the new equipment Ex,

-

the study of machine dessgnand human
machine interactions. was considered
when planning for new office equip-
ment with such factors assereen glare
hard rests. movable VDT screens and
printer nowe being déterminants of the
equipment finally Chosen .
Alihough all indr ations from man
agedient were that the new equipment
was heartily accepted by employees it
waf later learned that resistance vary-
ing from scm«cxlrcmc inc luding
wildeat  striked by prodgetion
employees was encoyntered upon the
stallation of the equpment Consuls
tation with union representatives gay

said to have been mammal - no more '\

than that requires by the vanious preces
of labor legistation in effect ~
ASEA has also established a cen-
tralized computer center a very high N
$ecurnty installation in which the com
puters directing il of ASEAs opera
tions are housed ASEA uses computers
for technicat simulanon design auto-
mation product sventory marketing
and sales records, accounting and per
sonnel records. office automation and
plant’automatton and testing Their '
computing faciliies are all centralzed
it thisone center rasingooncernsol
sewunity and, explafing the secpnty
check needed to enter the bullding '
ASEA (onsiders trainmng in the use
of contputenzed systems cruniai to the
suceesstul implementation of such syy |
tems THere apparently 8 no traming
arranged by the umon, although there
15 labors management cooperation on
the issue of tramng®The general at-

titude on the part of the unson seems to S

have been that of falljng back on tabor
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legshation to deal with potensial prub-
lems. This may be ffue 1o te fact that
large numbers of emplayees have nut
vel been signifi antly affected by new
technukogies since demand and prodye
von conunue toise However buth siles
admut that problems are hily (o arise
when and of demand for prdudts and
servies fevels out

in addiwen to the actudi computer
center housed in this buikding much of
ASEA scomputer programming and sys-
tems analysss s Jone hete Programmeny
and anabvsts work at VDT 5 that are
manufactured i Sweden snd i the
U mted States by IBM An interesimg
companson vdn be made between the
diflerent types of YT s those frum
t S having green wreens with
lghter groen Characiers and 4 mmmum
of adjustmentv while the Swedish
mondels were fuily adjustabic with a
mimmum of screen glare and casier 1o
read vellow charanierson adark brown
wreen

Thchlpdny 5 also aclively Jevelop
ing new Leshnurkogy lor computer aided
design, 1t ss daimerd shat 30 to &) per
cent of the yme previndsly devoted to
progect and cirguesign has been saved
through 19705 of computers

Forcrample computer aded Jesign
requipment van be used by dralters to
design electronx cirquitry diagrams
The desizns bemg drafted are orginally
devised by engineers and roughly
sketched-+ut by hand This basicdesign
1s then given to the draftes 1o develop
the hinal diagram using computer
assisted equipment This equipment re-
calls from memory individual circunt
symbols and places them wn any onen-
tauon and at any sze on a arcut dia
gram dssplayed on a VDT Duagrams
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are builltup unud complete and then
automatkally printed

ASEA management cluras thateven
though roughty 50 perzegr of the ur
it dessgn operation s stll done by
hand in making 4nd refimng the rough
ureutry sketch before finalzation un
the computer within five years the
entire vperaton may be performed by
the engincers theoselves, using their
uwn termindls and chiminauing the
drafters (urrent involvement i the
process.

The A C Machine Divesion of ASEA
pruduces small and medium electnic
mdtwrs generators Lonvertors and
electromagnet disc brakes A large

" number uf numerrcally controlled ma-
chines and industnal robots are wsed
on the facihity s producton hne The
indusinal robots on the line are rele
gated to performung (asks that were con
sidered dangerous o humans ur ex
tremely burifig. For example aluminum
casting and high pressure stamping
uperations that each had prgsiously
required about four persons Were now
being perfurmed by robots. une per
vperatwn  with four sobots being
attended by unly une persun Whether
the b of tending tu the needs 3 i
dustrral rubots 1s routine Or nut 1sargu-
able but it ss Jear that humans are
being removed from production areas
where their health and safety were
clearfy endangered. Comncident with this
18 the overall reduction of the number
of people needed for a given level of

production
Other robots on the production line
perform  routine machiming  and

assembly operations. Orie for example
drills a series of six holes in brake
housing castings, a slow operation where
the robot picks up undnlied castings
. from an area behind uself wensaround
places the casting on a dnll Press*for
the drilling of three holes. prcks up the
cadting. turns it over placesitin another
dnill press for dnlling three holes onthe
other side picks it up clears off metal
scrap with compressed air and places it
na pile of finished castings. The entire
operation takes several minutes to corme
plete. app fy dueto the h |
himrtations of the machine A human
probably could have accomplished the
task 1n fess pme, but the monotony of
the operaton somewhat exaggerated

by the slow movement uf the machine,
s appdreat. Thes machine 15 in constant
servive 24 hours a day and requires
unly minmal maintenance The only
tecurning need fur human attention &
for supplying it with undrilled castings.

In Later discussins with production
management 1t became clear that the
introducton of robots and other auto-
mated equipment was not done solely
for humanntanan reasons. 1 Safeguarding
the physical well being o their
employ ecs docs seem to be @ real con
cetn uof Swedsh management whether
because ol legal consideravon unwn
nflueace, ur soctal pressures. or acom-
binavon uf the three ) High wage lesels
in Sweden was certainly a major factor
leading tv the initial decssion to utilize
numerkally cuntralled machines and
robots.

This decrssun was at first resisted by
the umon Howevkr, the machmery _
became accepted when it scemed that
without i, the facility tn question might
have had tg.close because of its lack of
abil ‘ompete in both domestk and
miternational markets. Without the auto-
mation that had thus far occurred ths
plant would have employed about rwice

~asmany people as the nearly 7001t does
now Asitis, production doubled in tn
years, with a stable workforce




Televerket

In most Civilized aounines one woukd
cxpect the relatonsh,p between ynion
and MandgeMEnt m government dxen
s tohe pacticularty good Ths ap
pears to be the case in Sweden, at least
a5 demonstrated by the telephone
Lrmpany
Televerket TV b g guvernment
swnzd monopoly which  atherwise
. resembles the TS Bell Svaem Ites 2
fully imtegrated compary both vertially
and horzontaity that provides serse
N M geoprapha aress oavening the
whole A Sweden Inaddition 1 equipr
“ment and hask te ‘ephone servae TVT
QYHNJCS Jald communtedtions Text
commumiations. ickefax ang advan ed
business equipment and senwes T4 T
has nu competinon 19 the prinaion of
tefephone servivy but f does maintain
a subsidiary operation that provides
alarmosignatling servie 1n competition
with priva nies. The proviion
of facihn fi and television
ervnes s s provinee ' TVT
emplinvs ovel persons and has
the equivalent of some $5 b
invested in ats Retwork
Unbhke lhﬁTSyucm TVTand thg
unons cuveg 1t employces (there
arc threel dre losely vooperatine maine
(aining 4n vpen diabogue oa all matters
mutually affectmy them Tu mantai &
position 1n the forefrunt of telecom:
munsations technokogy (equsies sach
 utlhty to he wonstantly changny and
updaung it cquipment  All such
vhanges, Bow'i they will be implemented
and how their employment and o cupa
tsonsl cffects will be handied are sub
jevt 1o ncgotation and agtecment
betweer the atility and its umorns.
Technologically speaking TVT L
currently some five to ten years belind
the Bell System in ns devclopment

¢
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Where the Beil System (Limed a fully
automats, dulsystem m the carhy 19607
TVYT achieved that goatin 1972 TVT
© fust now beginning tu implement elec
tronn switching equipment «fully dspstals
#nd predicts s «ompletyn in ten vears.
The Beil Svatem began ihis process in
1965 and 15 now over 30 percent
somplete alibough very bttle of s
equipment o Jrgitathy controlled The
xap between develwpment of the twe
systems 15 narrowing The future plans
»f cach are quite simildr  fiber optic
commumalions systems large scale
nicatated arountey ncreawng dats
communkations capabibies, e One
punt of depanture 15 S¥eden s (indeed
most of Furope s interest in develop
ing Videvtext communnations Ths
| Pwomwav nteraive wdeu LoTomunK -
" tms method uses the telephone net
work for informstion transmesson and
s ose o implementation in Sweden
as1tivin the United Kingdom France
and West Germany

Grven the increasung use of new vom
puter techmdogy c:cmphﬁcd by VDT
vonuetns arc running high over the
“health and safety of workers exposed tu
themat TV T [nternal studres have un-

initiated by the utility andasa rule arc
involved i decsioo-making #5m the
start Ther mapor influence has begn
on the way work s dore 3t TVT
Changes here take the following form
I Umon managementagreement to
study a potgntial change
2 Prestudy of change & perform®
3 Unwon management agreement on
fFecton to take In implementny
change green results of prestudy
4 Pevelopment of Lhange 1s studied
1o determine Rs goals and objec:
tives
S Umon mandsgement  agreement
to impiement change and
6 Change o unplemented alopg
agreed hines.
«Every step of this process 1s open to
th¢ umons invotved Since thes process
resubied lrom the 1977 codetermination

g 1ts sull somewhat expenimentat if e

agreement cannot be teached inany of
the above steps. the yuitity has the right
1o make the inal decision  however
drscussions may always move to a higher
level, and ulumately to the Swedsh
Lador Court

The roain posnt s thatjn all Swedssh
companics., the decision 10 1nstall new

hoology s, in fact sull a unilateral

wovered probl such as appreh
510N eye slr:ﬂm neuk and back stram
manotony and fear and ncgauivistic
atitudes from the use of VDT's. Such
problents have led to sgreements
whereby wark on VDT's 15 imited 1o
two huurs per session Iwice a day, with
4t least two hours break between ses
sions Employees are also entitled 1o
free eye examinanons and corgective
glasses if their work involves she use of
VDTs, The utility claims that if n could
safcly have people workung unly two
more hours per day on VDT's the cost
of the terminal stself could be doubled
#nd still be cost effectve Ths is cer
tainly an incenuive for domg much more
research on the designof VDT s. Therr
majot probiem in this regard howéver.
1ssthat they import almost all their
terminal equipment from the United
States where less cmphasts has been
placed on operator comfort v
The tabor/management relavonstup
at TVT, thanks to labor legistation and
overall concern for the human being.
appears to be excellent Local trade
unjons are enttled to consultanon and
agrepment on any new programs

decsion of management Codetermina- .

ton m Sweden s stilf in its igfancy. and
has nut changed this basic sivauon»
Swedish law and custom goes aganst
routine layoffs, but questions uf chang-
ing wogk confent and stracture are sull
very much areas of concern to the unions.
Atthe kxcallevel, where these questions
are often encountered. the unions have
ol always been able to march the exper-
tzse and planning resources of manages
ment. This 18 an arca of major current
acuvity within the Swednh trade
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est Germany  ajthough tre wy
s oultural onpm wefl back
into history  politically entered the
modgrn world oa May 23 1949 when
the Federal Repubhc of G'crman) was
creared fromhe ruins of Workd War I
Although onh four years after the of
faral end of the War the couptry was
m a favorable position for eapat deved
opment as manv bonds were forged
dJuring that tme with the internatsond!
forees occupying the teenitany assuring
1S transibon to o democtatc state
The West German ecoromyshas de
cetoped mnto one vf the wrongest sn the
world singe the ead of 1he war Refving
vhts own taturel resources. ingluding
the resourcefulness of people 1t has
become a world leager in retal produc
txon and processing motor vehickes and
~hemicals lis mator industnies are
facing and meeting to 4 Jarge ctent
onslaughts of mexpensive foreign
products Deriving a targe part of ns

GNP Irom the expost of us products it~

annot plage himts on sts imposets and
still expect (o be competitive in world
markets YWea ermany s relying on
traditionally ggh rates of productinity
and the quahity of its products to meet
this challenge
West Germany like Sweden hasac
<umulated anmpressiv e body of social
welfate and labor tlegnlanon Although
the tradition and spinit of thes legisla
tion goes back to late in the last cenbry
aunste bas been revised and amended
singe the formation of the Repudlic in
the atea of social insurance West
Cermany can < laim the folkwing
* Lnemployment msurarcq I

nanced by a three percent payroit

tax shared by the emplover and

the employee that pavs up to 68

percent of previous net earnings,

plus family allowances

Federal
Republic of
Germany

» Health insurance financed by a
*  payroll tax of 12 percent shared by
emploverand employee that pays
full gross earnings for 1he first six
weeks and 65 [0 75 percent there-
after uptoa manimum of 72 weeks.
and includes free medical and

dental care and b I n and

that ime. legslation has confitmed the
concept of works councils and expanded
workeny nghtsunder &

In its modern fnearnation West
German codetermipation results frony
three separate degsdatne acts

» The 1951 Law,on Codeterminatmn

in the Coal and Steel Industrres
manddtes that on the boards of
digevton of these compasmes, repre-
entaren will be 0 percent dor the
stoekholders and 9 percent for
the employees

* The Codeterminition Law of 196

mandates that companies with

more than 2000 employees
vperated as  stockholders
companies  must  give  ther

employces equal representation on
the baard of diresrors
* The 19%1 Industrial Retatioms Act
tamended in 1972 gives employ ces
of companies not covered by the
other two alorementsoned acts the
rght 1o one-third representation
on the board of directors
Pubhic employees are guaranteed
their van, cather himited fotm of v
determination by the 1974 revision of
the 1955 Personnei Representanon Act
which estabhshes wint labor manage
ment Personnel Councils that voncern

medicines at nominal fees
= Accidentinsurance pasd for by emr
ployers only that covers alf pad
employees farmers and family
helpers. schood children and st
dents and
*Old age drsability and survivors
msurance financed by 4 payrofi tax
amounting to 13 percent of earn-
ings up to about $2 500 monthly
and shared by employer and
employee Pensions, as pad under
thts insurance start generally at
age 65 and cover some 65 percent
of net carnings
Labor legslanon in the Federal
Republic of Germany clearly revolves
around the concept of codetermination
which can be traced to the revolution
of 1918 and workers demands for a
voice 1n management A works counail
actof 1920 gave workers minonity repre-
tentation on boards of directors but
this nght was abolished by Hitler The
congept was restored by the occupying
alired powers sfter the war and since

th Ives primanily with working con-
dions and socal rsues as they relate
to public workers.

Codetermination althaugh complex
n s legal underpinnings revolves
around a very simple  concept—
“partcspation — a human and economic
need” to quote a major West German
industrialist Soctal Democratk party
representative in the Bundestag. and
owner of Furope s largest producer of
cetamics




A workers vows in runmng 4
~OTIPany 18 just one aspect of the West
Germman fotm of codetermizabon k
aho ivolves vapilal shanng 4n aspent
aat nearly so wedl developed. orsubpect
te 3 many legal renforcements, hut
agan umple in comept W orker mner
shyp of shires und mvestmeny cemfr
Lates o the company will e tabhy
tead |+ the w rrker p_rufmng frm hs
tahos mote than e the form of e
redsed paye hecks ftoan abso'esd o e
Tt gate of absenteesm and o high
Jepree of porscnal meerest an coopera
tn 0 and producLivity improsement 1
s believed

A maker gspedt of cadeterminateon
0 West Gorm@ay o Lhe establsbment
of the works coun ibat the shop floor
level f every busmess in W et Germany
The w ks counc ilhas legal fundatin
in the Industrial Relations A ST 1972
which reguires the elevtion of 2 works
wound every three years by the workers
i any enterprse emphoying five vt muore
penons Quoting thg hw

Tie employer and the works
counci shall work logether  for
the good Jf the empluyees and uf
the establshment o Woopera

et with the Irade uftions and e

ployer s asuxagons S
~  The wurks counuils membership

vanes acordmy (o the sze of the estab
Ishment Men and women have prer
portionate repgesentation and youths
are abso rcpu‘se ed Establishmepts
targer than 300" phryees may have
as many a3 13 fulltime works councit
members carning ther full gay while

’
wouncils Ju it negutiate agreements
assuch buthavea vome on kol ssues
Such as. =

¢ Hinng and fining pobres

< Tramng and hedlth eademfely
Bsues

¢Job evaludtion  wage rates and
structures.

o Wirking hours and ) hedofS and

¢ lisues sffecting employment such
9 (e hnokngnd!  hefige RGa
placementt  retraming.  worker

. welfare et

The works counils shyuld not be
confused with Americansstyle union
iocafs The membership of the works
vouns ils are clevted by ol the vanous

, ¥roups of employecs in cach ettablnh-
ment white volfar and blue to repre-

* sent them with the employer These
wytiails are formatly and legally in
dépendent of the nationdl unwoas. On
average about voefilth of thtir mem-
bers are not members of any umion

Collective bargaming usell has
reached quite advanced levels in West
Germany Batgaiting, with a few ex
weptions. takes place on a reyponal level
between a nauonal (rade unson and an
employer association ”Fh'sresuhmg in-
dustry wide standards specify wage in-
creases and working comditions for
unwen membery which are. generally
adopted by firms in the same mdustry
that ar¢ not unwonrzed Indeed publc
acceptane of colléctive bargammg 1n
W est Geemany s s hgh that notrumon
wozrkers 1n an establshment generally
wifit the same settdement applied to
them even though by German faw a

performing council bunnc\s Works « collective agreement can be binding
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only upon the union membets vfsuch
? an establshment

The mmportance of collective agree-
ments in West Germany s further em-
phasized by the fact that some 8 Q00 aze
negotiated gvery year The unwons them-
selves have' m addivon {o the night 0
negotale agreements. the abihity to form
coaliions among themselves for addr
tiotal strenpth in bargaimng, They also
have the right to stnke at any um¢ that
an agreement 18 not n elfect such as
after negotiation deadlmes have passed
However 1fan agreement expites of s
terminated, 115 conditions remajp o ef-
fect unts 2 new agreement 8 negotiated
In general, agreements are nude ona
regonal bass atthough some compama

2

that are nationsl 1n scope negotiate
natonal agreements covermg all

p g units of the pany

in general there are two types of enr
ployer lockouts used in West Germany
=~ 3y afeactionto a umpn stnke and as P
an empiloyer actwn that takes place on
3 regional of ratonal bass. The first .

B appatently quie common the

“sevond has seldom bedn used and gen

<rally only occursan times of high kabor g
unrest Lockouts of any type have lasted , - .
from less than one day o up © x S -

weeks ina particularly widespreed dry
agreement sn the printing and publohr |
ing industry Just as there exsts inter -
union wpport during strikes and ok |
oy, there s some coordmauon of em- ‘
plover support dunng these imes abso \
Employers have estabished a fund to ‘
belp support companies that are in the ‘
mudst of 3 stnke or lockout Addr ‘
tionally as a unke highting measure i
West German employers witl adempt ;
to mubitge nonumon employees to take |
the place of unkmg workers. i
Rather than a federally adminsstered }
medation servie o handle dusputes. 1
the partiesio a contract hive developed )
thewr omn voluntary guntly adminstered *
voncthiaton system. Disputes resofves
able through thrs system may go thrsugh
three levels of labor courts functioning
on kocal, regronal. and lederal levels.
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Labor

Trade un»n{ncml’vﬁh-p i Wt Ger
many wutrenth stands at oves A per
centof allorganuable workert Unwons
are organuzed aong mdusiry hnes with
the larzest bemng 16 Metall counting
over 2% mitin 5 members Most West
German trade unions are aflted with
the German Trade Union Federation
BXOBs 3 federaton of 17 ndustnial
untene somprising some bt milikn
members

. The German Frade Union Federa
ta 0 DGBY oven umidar i strugture
Uoour AFL CLO Towas founded o 1999
b & few muonths after the stablsh
ment vfthe Federat Repddbic nself The
[XOB (lnms no dircet political affilie
treny however aly hadory has been
kosely tied (o that of the West German
Sax ral Bemowratie party and st s from
thes puntnership” that much of the Fed
cral Republi v Libor lepslaton has ong:
1nald

By 1he DOB somwn estumates thy Wes
Germane wre approxematehy three to
seven viary behind the U S inimple-
menting new wohnologies Jechnokr
gnal ‘h‘n:;gc 0 Germany 45 m the rest
uf the ndusaratizal workl centers vn
the  uw _of  nmrodectrimus
floabic cheap and used cvorywhere
from «mall to lange vompanies It hag
seen brudd use in buth publi atm pri
vate services with retail and wholesale
trade beiny partulirly offected fis use
has cxiended o menagoment and ad
minsstiation thus thredtening the mast
clssial ol ol white Lollar workers,

The DGB sees few new wobs upening
up ¢n publi and private white coblar
¢mployment and anikapates mufs bs
lust in ths area then in factories The
uwe uf mitoctedtironks will spread even
further as computer sded design equip
ment becomes & thredt L designers.
drafters and enginecrs.

The resulung pxture 18 not very op-
umistic We may see large scale polarzaw,
von nempknment with asmalinumber
of highly qualified jobs which wilf re-
quire mnumate knowledge of the sys
tems hemng used 4nd farge numbers of

2]

Lot R Gumier Froodors b, Howd Awtomarmn Departmene |G Merall and Rodres Buner 1FPTE ‘”
L]

simplficd kow skifl jobs. for which
knowledge of computer systems s not
necessary The large group will seean-
«resases in physical  stress and
paychological strain primarily with in-
vreasmg use of VDT s, and the (hances
of workers ksing control of their obs
will increase gredtly with new tech
nologies <

The DGB sees ¢ need Jor sctive
growth and mdusénal innovavion. with
astrong nvesiment folicy hy the state
The current West German government
has handed vver to the ynions and the
companies the responsibihity for de-
yekpug change effectnely dsengaging
stself from the prubiem it s the
task uf the employers and uniens to
care The DGB will not dismiss the
government from the responsibilities it
perceives it to have and s actively-
working Lo Increase government mvolve-
ment in the handling of problems related
to technologscal change

Toward this end the DGB has in-
volved nself in sumulating pubkc de-
bate dgd has made attempts to widen
the scopdtT West German collective
bargaining to establish 2 framework to
regulate the mtroduction of new tech
nolo)‘:cx" Under considerstion for

exemple are advance noticg of imple-

mentation protectons agamst dismessal ”

due to the mtroduction of new tech
nulogics. protections against the talorr
zatxn of productxinto fit the new tech-
nujogies, and protec s sginst wage

» teductions Also being considered are
the potentials of work enlargement and
entchment without the usual stress and
* strain attendant to technological change
In contrast to general vpinion In
Sweden reduction of the work week as
a means to Inceease avaikablke employ
mem upportunities s well accepted in
West Germany Collective bargaining
agreements at this point stmost all have
five day 40-hour work weeksasamaxy
mum even though the federal wage
and hour law stll specifies a five and
one helf day 48 hour work week
Through collective bargaming. the West
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German trade unions are attempting to
Jower the work week to five daysand 35
hours (x fout day week 18 not looked
upon favorably) although thete 1 no

Rodner Bercer IEPTE. and Ginter Voltmar Prosadehs HBV

'S

of jobs will be Jost and those remaining
will have therr quabifications greatly

fowtred. They bave started tanegoe . ... 2. .
»

txte agreements attempting (o deal with
the utuation but have notyet been fully
successful in great measure because of
employer resutance and thedow rate of

" organzation m these industnes m West

. Germany
The HBV has achicved a good deal
with the VDT msue. guaranteeing 1mr
proved working conditions for VDT
users. better trammng 1n the use of the
technology. and health consderations
such as cye checks and cyeglasses if
necessary, paud for by the employer
! G Metall. the Union of Metal In-

dustry Workers, the largest of all West
German Trade unions. with over 2.6
rmulfion members. foresees nunyddrx-ul-
tics g from technok
change. even though they haveanAu(o
mition Department which has been
lunmomng since 1960 Therr studies
punp the problem of p Iy sn
creaning volume of busmcss without
simlar growth of employ ment, a uitua-
tron brought by the enormous produc

pcrv'emLand
services (9 percent). The HBV has major
problems m effectively deating vmh the

Yvity mpy P
of technologscal developments.
Today. Gcrman pfoducmny B m-

probiems brought about by tech

effort underway 10 have the wage and  cal change partly bocause such chanxe
hour taws reducedtoreflect therealties n the banking and gong down. With a one percentrate of
n practice 18 2 relatrvely new occurrence in Wet GNP xrowlh expected m 1981 and an
Un-onundlhe mcmbcﬂ they repre-  Germany. inworking p
sent are b dt- In banking. thete ar¢ about 50.000 ako.lbercsmmlmnonolmmsed
ficulties brought abom by lechnolopal tellers, yet only some 300 have been af- g from
developments. For example. the Com  fected by automatk teller machines. mhmhrgenm;!:,loemnpemu
meree, Bankmg and Insurance Workers  The HBV estsmates that by themid-to  for labor force growth. In fact, thistrend -
Union (HBV! has a towal membership  late- 1980°s, 211 50.000 will h 15 cxp dto m10 the 1980's,
of about 350,000 persons. 85 percentof  of the effects. Bank ployers have  doubling the rate of ploy by
whomare white cdllar workensinprivate  continually clarmed that chmga miech- 1985
?ndusuy Thebulk of theirmembership  nology are being made for the benefi Job content 1 2kso changing. Skifl
is in the commercul sector. some6S  of their customers, not to reduce em  levels, in general, seem 10 be deereas
percent, with the remainder n banks  ployment at the banks, yet they admit  ing. 2nd IG Metall has won one conces

116 percent). the insurance industry (10

g and P ]
ncreasing. but xhcrateolrulmmhu

that the new equipment will siow down
employmenl tmwm cven n the [ace
ding The

mdmry. 100, 3 seeing technological
changes, in the forms of word process-
ing and data processmg of customer
records. These technologics are enabl
ing reorganzationt in both (ndustries that
allow them to centralze thewr opera
tions using only skeleton crews at re
gonal locations.

The HBV sces the feed for increased
research, fearing that 2 great number

s

s1on 10 bargaining that will assure a long
penod of time for workers to be down-
graded, with no decline in real income
w=due 10 this downgrading. This resulted
from a long and bitter strike: that tn-
volved  several hundred thousand
workers over onéthird of the country.
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This approach offers some protecinon
for affected empkncees but Joes not
sobve the underising problem

1 O Merall hayschreved-yomecon-
tractual gairs in the area of work oe
sdfzation with one aireement covering
aver NIOO0 workers in heass mdustry
none renen of the coontne Thes agree-
ment Jeals with the dnssn of work
ard disablows the (reat on of any new
wh rhat tahes tess than one and one
haif mimutes to perform This s con
sdered the first big aep toward trade
unien contr 1 over disisen of work in
Wt German industn: This sgreement
dlws provided some other protecton

e rsonso'der than 3y anr the fired
of downgraded and warkers o prece
rate pas sssfems get an entht minote
break per hour Thew provivens are
all masmums and subiest 1o mprose
menl at the kwaifesel

On the use of dustriat robots the
ceperience in West Germat s similar
fo that in Sweden  one robot can e
place fourshuman workers while creat
g v job lor the mantenance of the
roboty This one b althoush 1o mans
waser much safer (o perform than the
four chounated v bkely 1o be much
poorer in vont nt than those replaced
The trade uniony in YWest (sermany
through codetermmation have the op
portumts tonfluenic the dovelopment
of robolized processes but don t atwavs
have the specalaed knowledge tha
would be necessary to make ameaning:
ful contnbution o thi desetopment
Government muaey for conducting re
sedroh i lorthocoming but the hualding
of evpertne i a slow process

Enpaeion Sunch Head Wiy Collae
W oikes Deparemens DB

Une strategs that has been used with
a woed dedl of success s pubhiczing the
esues and engendenny publk debate
in the early 19605 | G Metall spon
sored 1y first conference on tech
yologral change The Amerran House
in West Gurmans offered the servides
of four L S automatson specialists to
develop and disc uss the impacts of tech
nologs This effort was moderately suc
cessful in bringing the sssue out for dis
ussin among the workers and the gen
cral public The following year saw the
publication tn Der Spregel (the German
equnalent of Time Magazinei of a cover
story about new technologies and their
effects on workers and wotking hfe
The vear after that saw the second in-
ternantonal conference on technology
that lead to funding by the German
gorernment of over 40 indwidual case
studies of technologial change in West
German industry The third conference
n 1972 led to the first collective agree-
ment covermng the effects of tech
nological change amajor breakthrough
that eventually was adopted by over 70
percent of German dustey

While German unsons are not fully
satnfied with codetermsnation legnsla-
tion the system has been helpful The
advance notkce possihilities of the law
can be particulariy useful with the union
often knowing the development plans

/

of a company before the company s
stockholders. This effectiely mnshtcz'
to at least one year s advance notice*

Codetermnation also leads to essen
tully e bargaining b
unions and employers Each vear in
January or Februsny new rounds of
negotiations open on the wbpects of
wages and working condirons How
ever with works council agreemeni
fCﬂu"Cd on Most 15sues ﬂCgﬂU.’l(K)n
continues almost all the ume Thivalkows
for the resvtution of many difficulnes
before they deselop into full scale
conflicts

Research

The Minsstry of Technology and Re-
searc h 1BMFTi s 4 federal lese) agen-
oy of the West Germdn government
that s charged with promoting the de-
velopment of new technokgy in the
West German economy while conduct
ing or promoting studies in humaniza-
ton research on the effects of new tech
nologies The BMFT has a total budget
of oser $1bilhon peryear The section
conducting humangzation research began
in 1974 at the same time the codeter
mination act became faw in West Ger
thany The two subjects are consklered
very closely related

A magor part of this department s
funding (about 50 percent) s dstrsbuted
directly to industry and used by them to
conduct studies to humamze the work
environments found v therr facihites
For example a recent experiment was
conducted at Volkswaggn to develop a
process 1o do awdy with the assemhly
bne method of automabsle manufac
ture About $60 miltion was contributed
to this expenmgnt by the BMFT an
amount that ~ was matched by
Volkswagen Add 1 culs acts
were let for psychologicai ergonomic
and organzatonal rescarch studies for
the primary progect The results of this
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expenment atthouplr moderartel suq
cesslul were aof adopted by Volks
wagen THE bowever o rofsonmicred
4 fgture by the BMFT as valuable in
formaton developed from ths experr
ment that can be tramsferred to other
projets in the futurg

ANy praectan the humanuateon ares
which sre funded by the BMFT muse
recene the approval of the worksouns

110 the i atom the provect will take
place In additson  Labur trput w
wathered through the wse of tnparntg
el Commesaon comsnting bf lahor
manacement and government repre-
sentatnes thc S8 n conwltation
woprotects that are taking place Hf
workZes are not be be directhy sffecicd
by s planned project thess consultaten
and SRICCMEN! are Mmool 3 regusrement

Researyh projects being undertaken
wrrenth strive for a broadening of a
particular proyect s impacts. Studies are
now directed of humanwing an entire
plant rather thas only one section of a
plant In a plamt where the assembls
line w the primary focal point of such a
study the whole plant mcluding the of
fie work places of such a plant will
have s be included in the study and
will be expested 1o benefit from the
results *

The BMFT also fupdy mich basic re-
seatch on health and safety ssues. sach
as cancercausing effects of asbestos
and the design of equipment tu énhdnce
wother safety In addiuon funding

expevted by the works council of the
phant. the works council can direet
enggloyees not to work atthose VDT s
This in turn forces the company to
acquire different VDT s Once 4
precedent Itk ¢ thes has boen established,
unacceptable VDTV are not likely to
be purchased by the majonty bf West
Orermanindustry and thas nofikely to
be produced .

Muchof the work done bvihe BMFT
has heen i Jarge industries with drong
umems vokang their demands for the
swds of patential changes directed at

“hymamzation This hav led 4o an
unfortunate neglect of industries with-
vut strong unions, such as textiles, wood
worhmg and restaurants These indus-
tnes gencrally have a few employees
perestablishment bed working condr
tons weak unioms., and not partk ularh
good representation In fulfilling iy
mandate the BMFT 15 expanding uts
work sato these smdustrres also

« Another section of the BMFT con-
wentrates on research projects in data
processing commumcations 2nd elec-
tronics. This group has mate of an
dustry techpology orrentation than the
2foup that was involved 1n humaniza-
son studies. One of this group s nman-
dates 1s to promote the use and advance-
ment of mformation technology Thes
group owginated in the early 1970s1n
FESPOME Lo Fecognition In Most parts of
the-undustrialized world thet the infor
mation :xe was the logical acxt step

targeted for studies in the more 1nsid,

- forms of worker hazards, i¢ VDT
and thewr ergonomic considtrations, and
the effects of high levels of noM oo
workers. -

The VDT wssue provides 4n uamplc
of the power of local works councils
Should a company wstalf VDTs that
are not nfanufactured to the standards

after indusie From 1971 o
1979 the group concentrated onnmng
WesrGerman infor o phy

expands them to communication and
dikog with any other user using only a
televeson recenver (sunably modified)
coanectdio the telephone network Thes
systemwillundergo field triats in 198
As 20 the socil impacts of technolo-
piwal changes at the workplace the
government wself s not of one ound
The Departmental Minssters 4ft have
different opinions 10 some extent sphit
along panty lines — Soctal Democrats and
Liberaks  with the most extreme view
bewmng that yovernment should do
nothing leting things work themsetves
out witl the possible exception of pro-
viding retramming programs In other
words, the gavernment accepts the re-
sponsibiity for asustitgthe develop-
ment of technologicat resources of the
society but insists that the ynrons and
companies must be responsible for the
sacial system s development to handle
the resultant problems .
As mentioned carlier the unions do
not accept this view Industry, in con-
sultaion with and with the taent
approval of the trade unions has
parualh dealt with these problems by
developing a method for conttnually
reducing the average age of the work
force Through theuse of quite well-de-
veloped and accepted carly retirement
plins maoy ofder workers are taking
advantage of early retirement oppor
tunilies. feaving thewr jobs and alfowing
& younger workforce totake therr place
At the age of 55 most workers can
retre and carn supplemental pay for
three years, they can then go on unem-
pay forone year and at age 58

the level of the rest of the world in data
processing capabihinies. Thes having been
accomphished by the mid 197&'s 10 a
large extent, emphashy wag,pf?;ed on
strengthening the competstiverness of
West German manufactirérs of mifor:

or 59 can quahfy for carly reurement
and earn their regular pension through

the state supported schemes L4

matson processing equiparent, Wotk tn

this areaiseasing now thit the industry

. Iscompetitss ¢ ininternational markets

The department sees sts future tnthe
development and promotion of the tech-
nologies of information processing and
communications These include digital

*and optical communicatior ptech-
nologies. Teletext, Videotext, electonic

funds transfer, electronic mal, and a, ~

German invention called Vidiumtext
Vidiumtext takes the hmied two-way
nteractive capabhities of Videotext and

LIS
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Meetmg wuh bank officrels vt the Board Room of ihe Benk fir Gemermu wischaft Frankfort

Industry

Because of thew heavy involvement in
export, German mndustry s quite mter-

For example, the.West German Con-
sumer Credit Bank {KK B. although far

out the bank's offices. The bank's philo-
sophy n their approach 10 automating

from the largest b g orga

In West Germany and [2r from being
the most autémated. does a reasonable
b and reatizes the ultwmate ne-

estedinthe 2 p of
manufactunng technology and office
and computer systems. The teade unons
are not as concerned as their American
colleagues about the direct export of

hrwology and manufacturng p
by the of f: g
plants mn Jow wage countnes. because
German companiCs have found (hat
processes invotving high technotogy are
not eanly transferrabic 1o these areas.
Where this has been attempted. manu-
facturers arereturningthe work to West
G y Inadd unlike A
b German p are re-
tuctant to take key technologres abroad
because of fears of losing control of the
processes

Of more concern 55 the desire by all

ployers to use technologcal ad
to halt employment growth within their
own companies This s not only true
for manufacturing. but i ako widely
practiced tn white coliar areas such as
banking and insurance

cessity of automation in this dynamx
sector The KKB's market share of alf
West German banks a s tu one
half of one percent of the 512l number
uf branches. one-half of one percent of
l?alconwmer savings, and 2 6 percent
of alf consumer loans KKB. after its
founding in 1926 as a small Jozn conr
pany in Prussia, has not grown at an1n-
ordmate rate. as the previously men-
tioned market share data would indr
cate Howéver. of the consumer banking
sector of the West German banking
industry. KKB 1s 2 relatively large
part—246 of #00 consumer bank
branches are KKBs.

KKB. at the end of 1979 employed
2640 workers in s 246 branches~an
average of almost tf employees per
branch It s1mportant to note ths figure
has rema ed relatively constant over
the last ten years, even with rapidly

their op has been 10 use data
processing to support the operations of
the branth banks as their business ex-
panded. Their overall poal s to chminate
the back office process in banking and
bring alf employees 1o the front where
they can be most productive i customer
«ontact Indotng 50, uf course. many of
the back office Jobs are absc elrminated.

Sumilar approaches are eviden! at larg:
erbanks. The Trade Umon Bank (BIG).
headquartered in Frankfort, xs the fourth
largest universal service bank 10 West
Germany with 1979 bafance sheet assets
of about $25 bilon. The BIG s indirect-
ly but totally owned by West German
trade umons. It has 250 branches in
West Germany. 1n addiion to forergn
branches located in New York. London.
Brazil. and Hong Kong and employs
about 6000 persons in West Germany
alone.

The BIG operates like any other
privately owned universal service bank
n West Germany. Some 93 percent of
s business s carried out with indus-

g g b Total employ at
KKB has generally not increased as fast
as the volume of bustness. This in great
part can be attributed to the bank's
moves 1o automale sts operations.
Data processing equipment was first
installed 1n 1962 Today there are ap-
pmxnmau%m VDT s spread through-

tnal {ts goal 5 to make 2
¥




prohitas large as possible and diversify
without 1aking undue rsks. It is not o
mutud! savings and loan & pe operation
for the benefit of trade unkn members
afthough n deference 1o us suze s
policies may influence banksng condr
tens emcountered by working people
It tres to tmprove banking conditions
a5 much as possible bui that 15 not its
pulky and indeed i s illegdd to dse nme
nate 0 the favor of trade unton mem
bers 1t s huwever able 1o provide
quick strom and convenkent financipg
for srade unions in general particularh
1- .. 0 the finanang f sirikes and its sub-
stamal profits fnance sucial progects
desired by the trade unsons
The strength of the BIG dernves [rom
the high percentage of trade umon mem
bership in the West Germun work force
This unity of strong and wealthy trade
unions and favorable West German
bankmy laws, allows the formation of a
bank such 25 the BIG Trade unions
invest their sinke funds in the BIG tu

moncy invested sp the world economy

Inturn the BIG uses 1hese strike fund
monies as collateral in making loans o

Irdde unmions dunag strikes Solidanty

1s such among the irade unions that

when one 1 on strike and needs finan al
support wther trade unions will put their

uwn assets up as coflateral for Juans

made to the umon m need Trade union
members are aware that the investment

of their uwn funds with BIC allows their

us¢ n strengthenming the entire trade

union movement in West Germany The

Board of Directors of the BIG consists

' ofthe presdents of the |7 trade unions
affiliated with the DGB thus adding

mure insuranc e thai the poliies of the

bank will be supporinve of organzed

' Labor to the full extent allowed by law
The progress of the BIG n imple-

- menting new technulogy s similar to
what 15 found at the KKB There s
movement toward placing atl banking

ERIC
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records on 4 computerued Jaty hase
using ¥ DT in branch banks for realz
Ing transdctions. Compulter experts 4t
the BfG estmate that once this con
version has aken place there will be
nomapualwork left to be done i trans-
acting the baok s business The prucess
ol computerizing vperations began in
1978 and s expected o be hindhized in
i9%1 The inerorable march tu the use
of automatic teller machines will be
completed at that tme with deposits
withdraw als pavments and statements
bemyg handled by that equipment With
an estmated 1™ million transactions now
taking place the BIG s computer ex
perts estimate that hundreds Ferhaps
even thousands of additmendl workers
would be necessary without the com
puterzed equipment

The bank syiew s not unly that auto-
mation will make the urganw dtion more
elficient butthatit aflows the employess
to spend more time with (ustomers
Studies done of customer attitudes to-

allom them to capitahize on this pool of - ¥ wards compuierzauion indic dte & gredt

deal ol hesitancy about pevple Jutually
using the machines themseltves in mak
Ing transactions e s specutaied that
when ones own money 1s at stake
customers don t wish the responsibility )

. of petforming ihew own (ransactions

This ol course will change as the equip-
ment becomes more lamilar which
dues not bude 100 well for employees
ol the BfG or the industry as 2 whole
The msurance industry in West Ger
many & expenencing @ leveling out of
employment even though the volume
of business 1s greatly increasing What
ths means for the economy as a whole
8 4 very difficult question (o answer
considening that the service seuor ls

Fven thosgh the company uses alarge
number of computers to perform 2 large
number of functons, VDT use 45 sad
(o be hmited. with nu one person spend-
ng more than 3 percent of their work
dav at a termmal The company uses
about 80 ¥ DTsnow sbout half of which
arein their headquarters operation and
the other hall distributed to their held
operations. They intend toincrease the
number of terminals in use step by step

Gunter Volkmar president of HBY
concedes that there s some risk as com
puterdtion spreads throughout the in-
sutance and banking industries. and into
other white collar areas but that trade
unien vpinon In West Germany s that
this nsk <an be controlled - resources
an be diverted to reschogling and re-
training, and many new opportumties
<an be opened In addion work mes
woukd be shortened fonger holkdays and
study times cvuld be allowed and re-
sources that remam 1 untapped coyld be
etter investigated Jo provide actvits
for many persons More emphasts coukd
be placed on socwal matters. the disabled,
and increasing the dev elopmént ol the
German social welfare system by en-
couraging new hines of thought

It 1s most important 1o be awate of
the problems, and to foster upen discus-
swn Unions companies, and govern
mént must be brought together 1o start
planning for solutions to the problems
n advance An important role of the
unions 1n this increased awareness is
nol just to recognize the potental for
problems but to devise their own (deas
for solving the problems

The West German insurancegndustry
has uftén been 4 leader in bringing new
Jevek to the tabor, g
rel hip that have vpened oppor-

the last 1o develop in 4 th
mudern economy 1L is legally unpombk:
for acompany i the insurance industsy
16 branch vut nto other businesses thus
disallowing the use of its profits for ex
pansion into other sectors of the
economy

The Victona Insurance Company.
organzed by the HBV s the fourth
largestinsurance company in West Ger
many doing $1 5 bilhon in bustness
annually with some 7000 employees
and 4000 agents Their movement to
new technologies was spurred by a
desire to decrease thewr personnel cost
n refation to their total operating costs

tunities for advancing that relatonship
For example the 40 hour work week,
six week vacations, and early retirement
onginated here and have since spread
In vanious forms throughaout the rest of
the economy The parties involved are
cqnvinged that there 15 still room for
the industry to expand and create new
employment opportunities
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T het K sthe fifth largest trading
naton 1n the workd exporting
many types ol machinery vehicies. acro-
space products, metal products. electn
cal equipment chemwals. and finshed
textutes Given sty hmited amount of
arable land the L K 5 a mayor importer
of food products I contrast to other
European countries. Britan is now nd
0 high on awave of oil pumped from
Sorth Sea fekds Inthes respect atleast
1ts economy s free from the Quctuatons
In workd energy prices o which most
other modern ndusinalued nantons are
subject although it has alse heptup she
value of the Brush pound making
Brush goods less compeniive The L K
has fed in the export of services such as
banking insurance shipping aviation
4and loursm an ndk aton of ar cconor
my in s most advanced stages of Je-
velopment

Over the last thirty odd vears. govern
ment power has alternated between the
Labor party and the Conservatne i Toryi
party with strongly Jivergent views Al
presenl ihe government is in the hands
vf a Tery government under prime
minsster Margarer Thatcher Traditonal
Jdfferonces in party poficy i such areas
4s unamployment unwn righly ecor
nume yrowth laxdion education the
extent of government ownership of
ndustries and uperation uf the ceono
my are at their widest in many years

Labor law in the U K 5 based on
Britsh commuon law Labor unions have
ne spectd legal basis for therr exstance
having developed un an ad hoc basis
late in the last century Laws regarding
the exercise uf labur unwon func tions
were first proposed in the late 1800y
with the Trade U nwon AcLof 1871 giving
(rade unions protection from the ciime
ral and civil consequences of restraint
oftrade The Conspiracy and Protection
of Property Act of 1875 extended those
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peaceful prcketing The Trades Disputes
Act uf 1906 protecied participants in
trades disputes from civil suits

Rising labor unrest in the 1960 s led
Lo passage of the Industrial Relations
Actof 1971 by the Conservative govera-
ment 4 move that was vigorously op-
posed by the trade unwns The sub
sequent Labor government repealed the
Al which was modeled un the United
States Taft Hartley Act in return for
promises of moderapion tn trade unon
i ds and the establish of a
sacal contract between labor inter
¢sts and the gmernmc{l A new legis-
latwe framework was develpped that
imposed very few resiraints on irade
umon activity Throughoul the tlerm of
that Labor government laws were en-
acted that expanded trade unron fights.
Thgse wgre consohdated into the Em-
ploynicht Protection ATt of 1978, ex:
panding the nghts of ndividuals in the

onginal basic protections and p d

workplace and extending the nights of
trade union activity tn other areas
The current Conservative govern:
ment onenteringoffice n 1979 amend-
ed the 1978 act to readjust the balance
of power between fabor and manage
ment These amendments mandate
among other things, govemment funds
for secret unsom ballots imits on prcket
Ing and the removal of immunity for
secondary boycotts and picketing

M
e

&

Even with ail the seeming confusion,
employee rights have expanded signe
ficantly in the past 15 years in Britsh
law

» Written notikee of terms and condr
tons of work including advance
notice of termmation
Severance payments
Protection against unfair dismissal
Guaranteed night of umon member
ship ,

Paid ime off for union activities
Maternity rights for women
Protection agamnst discrimmation

Legal nghts of trade umons have also
expanded to include

* Right 10 Information on company

finances for use tn collective bar-
gaining

¢ Advance consultation in the event

of layoffs

+ Rught 10 appomt and train union

safety representatives

* Ability to prevent dscrimination

in the workplace

Social welfare legislaton inthe U K
has not reached the advanced stages of
Sweden or West Germany However
they do have a national insurance plan
that provides sickness. unemployment,
and pension henefits under the Social
Secunity Act of 1975 This plan s
nanced by employce employer and
government contributions and the
benefits are ndexed to the cost of fiving
10 provide protection agamnst eroston
by inflation Maximum retrement age
18 set by law at 60 years {or women, 65
for men, and 60 for semor cav)l servants.
Current Job Release Schemes' pro-
vide a form of early retirement specify
ally designed 1 open gob opportunities
for younger workers This enables men
torotire a162 ard women to retire at 59

d
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with paid benefs Cullective agree
ments often supplement these provr
sions of the law The standard workweek
in Britain 15 30 hours for wage earners
and ¥ S hours for salaried employees.
Paid vacations are generdlly on the order
of three to four weeks Hours and vaca
Bons are not embodied in law but are
1he result of collective bargaining

In many ways the sitwaton in the
U K isquite remmiseent (o our own in
the United States  Labor unsons fighting
for every concession they get manage
ment that appears as unvielding as that
of the United States. and s government
that considers its policy of high unem-
plovment a necessity in its fight against
inflatiin The relatonship between the
wurrent Conservative government and
the trade unions.ss not good nothing
hike the cose working relationship de
veloped 1n some other countries

Labor

\lcmher?ﬁ:v sn trade unionsin the L X
15 estimated ta be nearly ~0 percent of
the labor force Almaost 20 percent of
this amount has been xdded in the last
ten years as white collar workers, seeing
iy ves subgect to the adverse ef
fects of new technologies organmzed in
Jarge numbers Today about vne-third
of UK trade unwn membership 15 white
wollar and ranges from white collar
workers in manufactuning to managcn
and supervisors

The Trades Union Congress ITLC)
1n many ways resembles the AFL CIO)
The TLC has about | 10 affiliated unsons
representing over 12 million workers It
plays a consultatory role with the Briush
government un labor matters and 4
broad range of uther subjects affecting
work and working Iife m the L K The
TUC performs 4 courdinating and in-
formational role for us constituent
unions setting guidelines on union ac-
tivities and assisting 1n negotiating and
setthng disputes among trade unons

-
ol
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Muost trade unions in the UK are
organized glong <raft or occupational
lings aithough a few industrial labor or
genizatns €xst most notably in the
nationaleed industries ~ coal steel, and
railroads

The TUC has its counterpart in 1n-
dustry in the Cunfederation of Briush
Industry (Bl whose membership
in¢ludes about 15000 companies, 200

zabon in the U K . coliective bargaining
55 a highly fragmented process that takes
place on several different levels Most

common s Industry-wide bargaining
bet: 1 1
'3 mull

ploy
crations and trade unions which will
result 1n formal national agreements.
Growing in frequency however, ate shop
stewagd agreements negotiated at the
shop floor level resulting in local in
formal understandings

On technological change issues. the
TUC has hoth Jed and reflected the
growing concermn of British trade umons.
Especially in an era of historscalty high
and rising, unemployment levels, and
faced with the real possibility of future
cconomic growth coming about through
the mtroduction of technologies which
reduce the need for manpower unions
inthe UK are actively seeking ways lo
dcal with the problems

The TUC s studying several ap-
ptoaches. One s the possibility of having
data stewards 1o use the Norwegian
terminology on the shop floor These
persons, union members, have the re-
sponsitaiity for keeping abreast of tech-
nological developments as they occur
in differens plants and reporting their
findings to their unson s national offices.
The TUC sees data stewards as a valu
able option, however they also admit
that no Klea for-dealing with tech
nolugical change 15 applicable in every
situation There may be overall dyffer-
ences in emphasis by vanious unions,

trade and employ and
most nationalized industries The CBI
acts a3 an informational clearinghouse
4nd spokesman for Boush industry 1t
has no bargaining role but advises is
members un important bargaining sssues
and as a group sets industry bargaining
policy Asthe TUC 1 consulted by the
government on labor related issues the

Sar1

but rep s on the shop floor,
whether °data stewards” or not, are a
necessity

Union membership training 1s a thrust
considered of vitai importance Trade
umon education sponsored by the TUC
reaches some 60 000 persons a year who
participate in courses of about one
week sduraton The TUC inits educa-

CBI ¢njoys the same poslllon on thé€* tion program 13 attempling to match

industry side

In bargaining the Bntish negotiate
two different types of agreements—a
substantive agreement for wages and
working conditions that 1asts generally
on¢ year. and a procedural agreement
The Tatter 15 3 long-term addenlum to
the substantive ‘agreement which sets
procedures for modification®f the sub-
stantive agreement over ime and resolu
tion ol apy disputes armsing over the
contracts In spite of widespread unton:

v
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what 13 being 1aught with what s ac-
tually occurring in the workplase with
the aim that educ atiwnal provisions for
shop floor representatives, safety repre-
sentatives, and full-tme officers, takes
fult acount of the implications of new
technology Ths implhies.of course thag
the TUC has envugh knowledge of new
technologies to be abile to develop the
appropuate tramming courses for s
represeatames Thici asubject that s
wf constant concern how does the fed
eration or an individual unton gain the
appropriate expertise”

The educanonal philosophies of the
varous TUC rade untons diffes wrdels
Sumecofentrate more on trade union
sssues than technological change, some
otactly the opposite T xpertive in issues
relating 1o technology & ganed 1n many
, different ways also Manv umons will
bring i outskle experts to develop the
membership tramning in technological
wues however theretsa growing group
who befieve th®8xpertise alseady evists
within the membership After all it s
with the membership that new
technology orningtes (in the ranks of
screntific and te¢hnical members) and
it 15 they who present the front fine
against new technology when it s mtro-
duced w what better source €o turn to
than the membership 1tsell  Ths
thinking 1 still in the formative stage
and few unions have vet developed any
sigmficanayn house technicaj expestise
but therknowRdge s growing simply
fram the intensive research thag con
tinuplly takes place on the suhject
. The trade unions of the TUC recog
nze one major hindrance in their search
for technologu al €xpestise —nol being
able to pry infurmation out of muluna
uonalcorporations Internationaltech
nology transfer 1s nou doubt occurning
through the multinationats and st s of
primary importance that contacty with
multinationals be impruved through the
efforts of international trade secretaniats

I3
w2

\)4 .

ERIC* »

- .

dictional disputes Nevertheless, there
appears to be a widespread recognition
of the potential problens, and an agree-
ment that some issues are univer
sal—protection and preservation of
jobs shanng of productvity benefits
with the employees and the need for
management to consult early with the
untons when technological changes age
contemplated

.

Govemment '

Britain 1s 2 parlamentary democracy
and as such the Pnme Minsster s always
of the same party s the majonty of
membens of the House of Commons
Also, party discipline 1s much moge
rigorously adheted to 1n the U K thdn
in the United Stases The result 1s that
_the party in power has almost complete
frecdom to implement its policies.
These are vast differences in phito-
lined 1n a report hy the TLC General sophy and approach beyheen the Labor
Council to the 19 Congress they Party and the Conscrvative Party the
recommended giving priofity to move- two dominant political parties n modemn
ment towards * (\‘::L‘pmzm Hence gosernment policy
© The 5 hour week s large swings when the sncumbent
« Areduction in systematicovernme  Canges The Labor Party was formed
o Longer holidays 1n 1900 hy the trade unjons themselves.
.8 Better provision for time off for Over the years 1t has garnered much of
public and trade union dutres s keadership and financual sopport from
* Sabbatical leave the unions although a significant
o Larly relirement for older workers ~ Minorify of union membess vote Con
on improved penstons servative’ The Conservatives receive
substanual support from private

* Increased knowledge
Technological change and its effects  Dusiness, and have been in power since
May of 1979

has become a major ssue among large
While the Conservatives won on an

segments of the Brinish trade union .
openly adti union platform, they cannot

movement This includes such groups ?
as the Council of Cvil Service Unions  totally ifnose the fabor movement They
«onsult regularly with the TUC hut

and the Council of Post Office Unions
their current economk. policies, with

as well as individuat unions such as the
high unemployment 4s a major part of

A on ol § fic Tech land
Managenal Staffs 1ASTMS», the As their plan to haltinflation assures that
their relationship is not aclose one

socianon of Professional Executive
Clerwal and Computer Staff tAPEX), The government is quite interested
the Post Office Engineering Union the 10 technological change as a means for
Banking, Insurance and Finance Union  $mproving the very low productimvty
the National and Local Government©f  growih- of the Briish economy  Not
ficers Association to name but a few

e Jonkim Gunarit N cretan ASTMS

The TUC w afl s seasching for the
night answers has taken a large lead in
work toward understanding the effects
of technology on the workplace Asout

_ As i the Umited States, the scarch for

solutions 1s made more difficult than
might be the case olherwsse by the large
number of unions in the U K and the
conseyuent fragmentation of the wotk
force and potenuatfor continuing junis

-




surprangly. their current esumates of
employment impact are far rosier than
those of the unions. .

The Departmenit of Employment is
most ssmilar to the U §’ Department of
Labor Itis responnble for a major study
of the impacts of microclectroiics 1n
the U K, “The Manpower |

the changes rcqqued 1n thé nature
6f the service sector labor force
will have 10 s1art occurning. and

6 Union attitudes are extremely m-

DPE tudy gronp meetont o 1he Naiwsal Wicropmacessos and Elpctronrcs Cemtre Londen, £110 8 Michoel Demmel (A Clarence Roboson BRAC
Gwen Welke OPEIL Herry Fhknd IATSE Reggie Newell 1AM Richard Perre UFCW Steve Edy Amencen Labor Educesion Ceniyr; Robert Nuetren,
AET Denntt Cherwt OPE Rodrer Bower 1FPTF . .
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must glay employecs in severance pay.

An employer may withdraw up to 41
pezcent of his contribution (o this fund.
leaving his (otal cost of paying for re-

portant in a smooth, 0
the new technoldgics.
Many structural problems are ako

of Microelectromscs Technology ™ pub-
Iished at the end of 1979 Six conclu
sions resulted from this study

t Unemploymentn the UK would

clectronics than with a, ¢
2. The alarmut views on the impacts
of microclectronkes are not sup-
ported by the study’s findings.
*« A f; ing ind pro-

dicated by the above analysss. Micro-
clectronics tas the effect of exacerbating
problems relared to the structure of an
industry One probl n

ly 59 percent. Simph
benefit analysis on these figures makes
itclear that Brtsh govémment leguta-
twon, ostensibly m the favor of workers, -
can operate in exactly the other direc-
tien. It can operate asaYax incentive to

the methodology of the study uselfwas

be hugherwithout the use of micro- ~the ume frame inyolved—only five

years, The authors believe five years o
be 2 significant penod of ime for which
planning can realstically occur. but
many of the impacts of drastic changes
n technology may occur further down

cess changes will cause job losses.
product changes ﬁay enther

the road.
The Bnitish are relying on their ablity

or ployment.
4 Some-of the skills that are needed
now are in short supply— the edu
cations] system'cannot be expect
10 lead the revolution:
he potential effects of the new
echnologies will not impact the
service sector for some time but

10 pete in world k

The government

A to carry
cm through any impending crisis, It1s

d through the use of labor
saving technologies, espegully when the
most advanced, technologies with the
greatest labor reducing capabilities are
dropping the coct rapudly. Ths apparent
conflict 1s recognized but the concept
of this fund is stifl considered to be an
underpinning of a systcmalic atrempt
1o help people adjust to technological
change, :

The second underptnming (o this
system i$ trauning. The UK. has 2 well

clear that g i will
be necessary 16 assist people 1n adjust-
g 1o the increasing rate of change.
requires that any
firm with more than 10 employees which
expects redundancies {lay-offs) must
notify the pnions involved at feist 30

tablished petwork of 24 i1ndustnial

traming boards that set standards for

trainng and check the quahty of training

that 15 done. Both labor and industry
@

days before the tedundancics arc
expected to occur. Companies with 100 B "
or more employees must give notice 9 .
days meadvance. Ths helps a hittle m
A & planning for redund.

. However, all employess pay into &
government redundancy fund that re . .
pays them part of the amount that they

- li- lC ' )
T * . .
| M ' 4 . L D
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have equal represgntation on these

wage but s ugmficantly above the unem-

boards and prof i ed s &l
1n conwitavon The boards oversce the
progressof the state financed Trainng
Opportumties Programs that provide
retratning or szl traimingfor the
unempioycd or underempioyed Tran-
ing programs. offered sn 3 wade range
of skalls. average six months but may be
extended in cases tnvolwing retraining
for technotogical changes. Porential
srainees are recruited when they apply
for soctal unempioymerit benefits. but
attempts are being made to match per-
sons declared redundant and awaning
thetr layoff with opportumbies for re-
tramning. Those persons in training are
supphed with ¥ stipend by the govetn-«
ment that does not approach an actual

4 -

ploy benefits lable, acting as
an incentive to pantcipate in these pro-
grams. Placement. rates on completion
of tratning average 60 to 70 percent It
has also been found that those persons
wha are recently unemployed and are
mvolved in retraining have 3 much
better chance of successful placement
than those who have been unemployed
longet than three months.

Thss program of training has been
subject toreeent cutbacks in funding as
have mostsocial welfare programs under

The Batush Depaniment of Industry,
fikethe U'S Depanmeng of Commerce,
s more concerned with increasing pro-
ductivity of Britssh mdustry, and.stumu
lating technological change Produc
tivity was at an afbume Jow rate and i
dustrial production was dechning when
n was dagded thar microclectronscs
woulkd be the most important technology
for at least the rest of the esghties. It
ako was becoming apparent that mco-
clectronxs might spell the sugcess or
failure of the economic growth in the
UK. prompting major government

he deveh

the Conservative g \ A pre
vIOUs concentration on retraining n
clencal and commercial arcas has been
reduced but programe 1n the arcas of
new technology have not §n general.
the tranng obyectrves of labor and man-
agement are not widely dfferencn phe
UK Programs tend 10 be of a
nature not directed at specili®workers
and specific Jobs, but at workersskilled
n broad areas such as computer pro-
grammng

.
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of mucroelectroan, technokoy n Britnd
Indistry A Miroelectronics Applica-
0013 Division was created within the
Depanment of Industry to foster the
development and use of fectro
nics throughout af levels of mdustry i
the countrs g program that bas met
with 3 2o0d JBEDL success in sty firu
few vears.

The thrust of MAP Microclectronses
Applk atin Programi has been in four
directons financal support tramnin,
consullancy and development of new
programs MAP stasted with it fund
02 of about S million early 1n 197% v
Larer that year an wdditionai$1 1
Milhon was 3dded 10 assast thie program
1n reaching ity goaks of slerung man
sgers and shop flocr wotkets to the
potentaby of mcroelecrronies To date
an eusmated quarter mulhon peophe have
been teached through monetsn and
materu) suppoft of exssting programs

Inthe area of traming. short courses
were developed using an open uaner
"y concept consisting of corres
pondence courses and teles sion based
mstruction About $1 25 milion has
been given to the Ft C to fund the de
vebopment of their o n programs ymed
ar educating workers

Acting a¢ 1 sonsultancy the MAP
RIVES o 10 three man weeks of niftal
asssstance to firms desstng 1o farther

industry .

Labur management antagonsm in the
U K appears to be far greater than m
any of the other cvonines discussed in
thisreport 1 moens are not represented
on company bords stikes are rela
Bvely fiequent and compunies casiy
resott 1o layoffs 1o attack short term
econogue problems

An example of the dnrance yet to be
traveled i shown by the fecentatlempt
to conclude a technology agreement
between the TUC and the Confedera
ton of Bagsh Industry +C Bl Whike
the CBE the indastry umbrefls group
accepted the agreement its member
fitmstepected it demonstrating 3 lack
vl desire uri the pott of Brtssh employers
to share with the representats es of thesr
own emplovees any reat degree of *
plannigland decrsion making

Altthe bocallevel some mdustriat ac
tops have taken place over the mure
duction of technologreut hanges. For
cx3mple Bush Boake Allen ¢BBAr s o
digsion of Albrght and Wikon Labora
tones. a Bratian-based firm which rs gself
& subsidiary of the L S multrnationat
Tenneon BBA s operagwns ar¢ snterna
tonal 1n scope with divsions 1n 14
countries around the world inchiding
the Umted States BBA 1« primanty

develop thesr own microclectionies_aavplved in chemicalk with 2 plantnear

Jpplicavons program Consultancy ac
companies the fourth theust of this pro-
£ram 1hat of asssing firms. 1n starhing
up new m.roctectronics development
prograths Shightly less than half of the
1ota] funds afloted 1a this program hase
to date been eapended in the Yevelop
ment of new programye™ he MAP st
Tstimates that at least Hne half of The
Brotsh inchistraa sec tor sl has no prac-
tical kikwlodge of mi foelectronics and
therr zpphuu,«-u)

L o
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which  produtes  spices
perfumes and aromatic chemical ingre
dients for food-stuffs -
The operations at BBA are highly
reliant on computer technology for ef
ficiency using them in its production
operations primasily as tools for cdm-
plex themical anatyses. BBA also has
introdyced computenzation 1o its office
operatwns in the forms of data
processing and video display termmnad
cquipment However the introduction
of this equipment was a umilaterat dect
s0n ofi the part of management and
the union the ASTMS believing thaty ™ /
should have been consulted on the um
plementation has “blacked” the equip-
ment and refused to use 1t until manage
mentwould negotiate over job division
and working conditions as they result

- from the new equipment Union btk

boatdsn the plant carrsed nouces thar
for Yhe sake of solidanty no union

member should concede to manage

* meat s e 10 put the new equipment

N0 0pcation unbl Management was
wilimg toshargain on the central sssues
surroynding the use ol thns techiology” -
A document by the ASTMS put forth
the following policy.concerning tech
nolgRy change 3¢ BBA -

It w essentaal that the Company en
ters inte a TECHMOLUGY AGREE
MENT 10 ensure the orderly smooth
and cffectinve transition that 15 m the
mterest of both Mathagement and
Woukérs Moreover sonie agreement
on rio enforced redundangy as 4 resylt
of mcroclectronscs would appear neces
<ary N

Thrs s notn stself enough, To man
4 technokogy agreement each Xoup of
workers or Department wiil n 10 ‘
have o TECHNOLOGY REPRESEN -
TATIVE 10 kok ut the nature of these
developments

We musthavea Techrolgyy Agree .
ment

Technologs Representainves must
be clected and trained.

All staff must be trained now fos the
changes Spectal facbities misst be made
availabie for Managers and Represen-
tatisesto be fully aware of the problem

“Falure 10 implement the new tech
nology 1n an effeciive way mean none
of us have jobs even at hest peopie
may have pobs less interesting than were
possible

1f we want safe rewarding work we
must ke an active part in the mple
mentation and preliminary planning of
the new work systems that will be e
qlired o take advantage of the new
technology =

Whether the union will be success{ul f
n 1S eadeavors in thisarea s unknown
atthe time thisrs being written, but (i
new equipment in the meantime has
been sitting wdie
. Some parts of Brussh mdustey have
akso movgd info the forefront of de-
sglopment of high technology products

.
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Demenrwan of Teleters and Prosiel Triexmamn Informatson Swaems 10 DPE studv growp be Muliords perioand

for stems such-as grocenes or depart
ment erchandise using his home
te JWidescale development of

thep b of Videotgx( could cause

wplacement of customer contact per

sonhel in many areas of the tommercial
that tic 1nto vid.

For cxamgpie, Mullard House o a dvivion
of the Phillips Group Lid . internanunal
manufacturers of industrial and con-
sumer electroni tyuipment The Muk
lard divsion was sselfl involved in the
developmen and production of Botan s

entrics 1nto the Teketext and ¥ ideotexi

Brifatn has gone commercial with ns

Videotexi & a (wo-way interactive
communxatons medrum that uscs the
ieph network for be-

tween a central infor source
ithe Britsh Postal Authonty s central
computer in this casei and the home
viewer The convertor that 1s built mxb/
the receiver 18 switchable between ()is
communkations medium and 1

use of these iech
nologes. All iefevision receiving equip
ment manofactured in the U K, now
contamns ekctronic convertor Lircuiry
for tying into one or the other system
Teletext Ga one-way foninteractive
system whch atlows the reception of
news and other inf i services

broad: f p \deo-
text offers information simiagdo that of
Teletext. but 1n addit allows the

viewer (o communicate with jhe mior
mational source for such purposes as
shopping and making hoteland arplane
reservations. By the end of 1981 Mullard

on home television sets. This informa-
1on 18 broadeast along wih the standard
television signal in unused portions of
the broadcas: band  The bush in con-
vertor allows the user (o select the in-

¥ ideotext capability will have been soid.
Both these systems enable the viewer
through the use of auxthary attachments,
to print data being viewed and tape
such mformation for later usc

The employ effects 0! either

formation he denires [rom a
capacity of appruximaicly 200 pages
stored in the broagcast signal Thus
Maximum capacity could be enlarged
consderably

- .

systerm are drfficult to esumte consder
ing their newness. Teletexe of 1t 1 sig-
nificantly expanded, may tmpact em-
ployment in the conventionab print
media, however the abbreviated natiire
of the news information being carned
over Teletext 1s unlikely to cabise any
dusplacement in sts present incarnauon.
Videotext 15 capable of the same em-
ployment effects. with a few additions.
In its interactive mode. Videotext en-
ables 2 consumer toshop buy. and pay

that over one mulhion sets with

Now being experimented with is the
use of ¥adeotext for business purposes.
Muilard executives are able to use their
home TV recewvers v connect 1o thewr
work focations and perform all of their
work from the comfort of thew hving
rogm casy chawrs. Mullard has tied its
videutexi connections INto ks own manm-
frame 1BM computer. and’any employee
using the nght code can the into the
computer. examine and update mforma-
tion stored there transmuSodrespon-
dence. et To enable these potentials
10 be mose flexible there 18 alo work
being done in the development of port
able terminal equipment so that a per
son soffice can (md with him wherever
he gocs.
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Nn dncussion of European ap
prosches towards technologicat
change would be complete without

mention of the 2 m
Sorway Bebeving that change sinevi-
able and hemce 1t sbould occur only
with the consent of workers and their
snxoas. the Norweans are developing
awstem ihrough which control ofiech
a0loRy 18 & 311 Labor management
rght 5
The current technoksh dgrexment
can be characterued as « reection of
labor management coopefation oa the
ssue and therbeginning of 2 yruggle
o the unxon s part for mote aformation
and greater controb \ana ement s
hoked upon 45 an deobna! equal in
the seruggle hut much better funded

Thes all hegan with a it progect of
the Sorsean Iron and Vel Weorken
Lnwon in the early 19705 The project
brought bocal ynion members together
with sympathetxc computer techaicians
Yrom the “orw egran Computing Center
4 ate supported institution Thesr yont
studies of technukngy in the workplace
bed o the formulation of worker alter
natn o3 (o managements plans for intro-
ducing new technologies Both groups
leatned a ot union members gauned
4n understanding of computer tech
nology esentaily  demysufying  the
subject and computer prufessionals
learned what trade unwnism was all
about

The uncquivocal success of ths proy
ectresubed in the first Data Agreement
of 19°% between the Norwegian Federa-
von nf Trade Unsons ILO) and the Nor
wean Employers Federation (NAF)
which twoyears later was enacred into
law This agreement allowed worker
participation in deqisions whivh affect
their jobs 1codetermmation) provided
for advance notice of technological
changes and estabished the concept
nf data steward” - shop floor repre-

sentatives whose responsibibty 1t s to |

be informed of changes occuring in the
workplace so that they may us, thyr
knowledge to allow unon membens 1o
understand and react intelhgently lo
propused technological changes.

[

The onignal Data Agreement of 1975
between LO and NAF was revised in
1978 1 cover omputer hased systems
used to plan and carry-our operatons
as well s compile personal data The
agreement rtself begims on a very posr
trve note that the LO begeves 5 a re-
quirement fot influence  Computer

.

Specaal representatives—data stew-
ards—are provided for “If the em-

ployees  sodesye. they may elect
3 specual representative 10 safeguard
thewr The rept

will have access 1o all information
Shop stewards and employees particr
patng in actual projects wall have access
1o ail necessary documents oo the prog
ectatea

“The enterprise will make sure that
the specnal reprcscmime ® gnven
the necessary traming in general data
processing techniques Systems
analyss. programming and project ad-
minitration 1o develop the compe:
tence needed for participating actively
n system desagn ©

‘Information subject to data process
ng isresacied and protected “  cob
fection. storage, processing and use of
personal data will not take place uness
1t can be objectively gusufied as being
neceygary for the work of the enterprise

Ragement 1 cooperation with

the shop stewards, should draw up a de-

based systems can be uselul 100ls 18 the ¢ tasked procedure i the storage and use

planried allocation of the ttal resources
of an enterprse ~

A broad appeoach i indicated how:
ever ©  itisimportant that computer-
based systems are evaluated ifrom all
angies) so thatallthe aspects are taken
Into account n the development ntror
duction and use of such systems.™

Information on technology = a central
ssue  Management will  keeptheir
employees informed about #l mulers
which are covered by this agreement

The mlormation will be grven clearly
and in 2 language casily understandable
to those without specialist knowledge

of personal data
Finally the agreement s not imited
further agreement may be con-
cluded for a partscularindividual enter-
proe M agreementis notreached.
cach farty may submit the gase (o the
“ecentral natonal organuzations.”

It 15 important to note that mforma-
von and its acquisition 1 central to the
success of this agreement Information
15 to be ttansmitted through (he shop
stewards. 2 welkestablshed concept 1n
Norway that has its basa 1n longeexst-
ing central agreements. It shoud atso
be noted that no Norwegian labosr man-

are legally enforce-

inthe area concerned 8
and the shop stewards  will give the
employees sullicient informauon for
them to understand the fundamental
features of the systems which they them-
sclves either usc or which affect them
They must  be gaven sufficrent infor-
mation for them tv understand the
tmportance of suchsystems. not only 1o
the ent-rpnse but ako to the employees
and thewr working conditions e
ployees who will be durectly affested by
the new systems should. to the
greatest practical exteqt benvolved n
the prehmiftary project work Jost
carnmings and any expenses incurred
obtaining information will be covered =
»

able unless specific provisions have
been enacted into law~ the parties are
bound only by honor

One last vital consideration — because
of technology bargawning and data stew-
ards. technologacal change 1n Norway
1 seldom thought to be mevitable as it
8 almost everywhere elke It and ats
altendant fears, have been reduced (o
one more factor alfecting workhfe that
15 subject to socral action 2nd control

»




mencan mdlo«c;gn trade anpwo-
wss bave atuch to kearn from one

another Sowbere s ths clearer thanin
the_area of tevtnokgical vhange and
1be problems derving shercirom

Tehnokare devetops rapudly in vur
randern world bath from the ongnal
Loncepton (o pracin dl applkation &
well a8 from wopmey w country Ius
A gt aH unpsual 10 see a4 technxal
advarce beLoncened and Jeveloped
n the ited States be applied 1o
P produdts by Japanese manulacturers,
and then appear in oxds wo'd gt wund
the wirkd We have become 6 ven ater
dependent world with internationgl
trade becmime ever more important

Th 1 hnw o advanes are smazengiy
bev g They range fromn Jusieal robots
fwword provessory and yomputerzed
Himg wetems from compuler cuntrol
of tavtory producton and partsgns entor
tes Lo twiomats bank teller machines
trom  smart machines  with bustt
mrrochip somputers t compler clew
FrOnK L Bimune leons sYYRems coupled
1o maswve apaiy Jatg processing
yyStems

buery Western indistnal couniry s
part ipating i this technk 3l tevolutnn
The ctlecty upbn emplpyment levels
b content warker control of the job
and other subgects of direg Limportance
o Jabor are heginmnyg tobe lelt every
where for the new advances gre not
only (hanging commer.iat produgts but
are ako transformung industriadl manu
facturing processes 9nd office work

Mans of the Furopean countrics as
well 4s Jupan are much mote heawily
dependent upeon experts than the L nited
States. and abse import relatively much
more They ate acutely aware of the
necd for remaining compenting in &
rapidly <changing world 3 situation
which s faurty new for the U'nited States.
but which 1s becoming quite imporsant
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This revognition of the need 1o stay
cumpetitive usually stated as the need
to tmpros e productivily s commoh to
every couniry studied in this repont
and to une extent or another it furms
the basts of much of the discussion
berkeen govelment labor and man-
agement How do the Furopeans view
gunemand(uluredevebpmenls What
problems do they foresce as & Tesultof
technoknical changes” And how are
they trying to deal with them”

in Sweden there 1s the expectation
that one-third of the jobs In banking
and thuusdnds in insurance will be
elminated over the next decade  that
conflits will intensify-betbeen type
sctters and edutonal staff using com-
putesrzad equipment chat industnal
robots will spread widely throughout
industry that computerzation will iead
10 less worker cantrol The West Ger-
mans are abso concerned about robots
and computenzation of manufacturng
processes, having already seen the rate
of job growth slow down 1n some -
dustries where such equipment s being
used and they are wary of the comr
puters effecrs on the number of jobs
that will be available in the banking and
insurance industries Both of these
countrics have been relatively prosper
ous recently so thesr problems are sull
manageahle

N

The Unned Kingdom, on the other
hand has for some ume been experr
enaing ugh mflation and eatremely high
unemployment rates Even so thewr
umons expeci problems umitar to those
desunbed above but worse With the
Britsh economy doing so puorly there
s 2 ki of pressure for modernization
and improvement of productivity
through pob seorgantzation iread that

ustng fewer people # The Bnush
unkns In particular are quite disturbed
about the smplivdtion of microchip
tevhnodogy m the Britsh context—re
plaement of workers by machines, even
in the face ol high unemployment

How 4re our European colleagues
trymgto desl with these problems’ Right
at the start it s mportant o nute that
each countey has developed 2 unique
setof laws and customs Whatever they
o must be seen within the contest of
this background because some of what
thev do1s not casily transferrable to the
United States.

Sweden for example 153 small coun
try tpopulation about 8 000 000) which
must export to survive It also has a
fairly humogencous population with a
long hatory of socal concern Bettet
than three-foutths of the total Swedsh
workforce are unson members One of
the maxr political parties, the Social
Democrats has close ties to the blue
«ollar labor federaion LO and until
1975 had been in power for four and
onc-half decades

There s widespread and continuing
recognition throughout Swedsh socicty
of the value of labor uniwons in represent
ing the interests of employees. Repre
sentatives of the labor federations ase
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mcluded on govetnment panch and !
tommnsions. and even though the o
caal Democrats are no longer in control
of the bow ph
8 Wil a magor plannihy goal

Some of labor s conerns have been
ncorporated nto law For example
Swednh workers are legalh enntled 10
five weeks of vacation every year
helpink to spresd the work around
Should they knse therr pobs for economk:
feasons. including pob koss fesultng from
the introduction of new technology they
mav participate in comprehensive gon
erament sponsored education and re-
tramng programs. These programs may
last up to two years during whih ime
the partivpant receves awage which s
purposcly set 4 bt hrgher than unem-
ployment compensation o eMourage
entollment m the programs. At the end
of the course workers sult unable o
getyobs mav sign up for another course

The Swedsh context s determined
by more than just the legal framew ork
asattractive as much of that s to Amerr
cans suffening through 4 succession of
conscrvative administrations Of equal
importance 1 the widespread attitude
among Swedish employers and unions
ahke that routine Layoffs are not tobe
permntted as 2 normaf part of business
planning. With a fair amount of job
secunty workers throughout the econo-
my can more readily accept changes
that will boost productivity even while
demanding a major role i the decssion-
making process

i
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Yet even in Sweden the situation s
faz from pesfect Management 1 sull
interested in the bottom line and this
<can lead to strong gisagreements with
the umons Ao local unon leaders
may not be as wellinformed and knowk
edgeable about sophsticated tecknical ¢
developments s management represen
tatives are and thus may be unable to
fully anticipate negative imphcations
of planned chapges. ['lmately manage-
ment has the final authonity to make
whatever decssmns they want subjsect
oaly to fegal and collective bargaining
constrants. Winle there 15 in general 4
far grearer willingness 1o cooperate with
unjons among Swedish managers than
thesr Amercan counterparts they sull
have a great deal of power to determine
the directon and rate of future dev elop
ments Thes ss particularly true for rech-
nokigreal advances, which by definion
fepresent changes, often very complex
changes. from what had been done be-
fore

The Swedish unions as with many
others. desire more advance notice of
impending changes. While they have
been experimenting with codetermina-
ton systems. where union representa
fives sit on the board of directors' of
companies. this has not yet gotten very
far

The Germans have gone further than
anyone else with codetermination In
the Coal and Steel industrses and in
companks with more than 2000 em-
ployees half of the members of the
Board of Supervisors (in many ways

The combination of seats on the
Board. locat Works Councils. and na-
tonal of regional negotiations between
nagional unwons and employer federa-
nons offers the German unions unpreces
dented opportunities for obtaining ad-
vance notkce of coming changes. Even
%0 the details of those changes may be
withhekd for some ime and 1n any case
management sulltas the nght 10 make
the final decwsson

Even if the mformation were com
piete thatis not enough The German
unions based on their own studies and
those of their government expect to
see Job losses 1n some areas as well as
reductions of skill fevels brought about
by technologicd] advances unlesssteps
arc taken now 1o modily the situation
While the German economy |5 the
strongestin Europe and low unemploy
ment levels are still the national policy
sticking to that potcy may be more
difficult in the future the unons fear
unless the government gets much more
involved in job creatton activities
Agreement on this pounts far from the
high level achieved in Sweden

The Bnish situation 15 worse and in
many ways, resembles our own Unem-
ployment 15 very high, tnflation razes
have been worse than ours. and the
government now in power ran oniginally
on an antrunion platform In the face
of massive economic problems there rs
4 strong desire 1n Britain to push for
modernzation of industry To a great
extent this attempt focuses on intro-
ducuon of computer and microchip

cquivalent 19 Boards of D S 10
American compafies) by law must rep-
resent employees, the other half repres
senting stockholders, [n cpmpanies with
fewer than 2 000 employ employee
FEprEsentatives make up one-third of
the Board. In additon all companies
with greater than fiye employees are
required 1o establsh Works Councrls,
which are elected by the employees.
These councilsare not union locals and
do not negotrate collective agreements,
but management must work with them
on local ssues and grievances Thes
clearly includes wssues related 1o tech-

logscal change —introd of new
machinery or equipment, staffing needs,
retrainmg. hours of work, reassignments,
dnsmissabs and 50 on

fically to reduce Labor

Costs
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Labor-management vooperation In
Bruatn 15 at a devel far below that in
Sweden or West Germany Government
and mapagement seem intent un break
ing the power™ of the umwns. even al
the nsk of great economi hardship for
targe numbers of people Th Brussh
unions beteve there 18 4 ven feal danger
of economu growth occurnng through
the appheation of mxcrochip and comr
puter technulogy 4t the same trme that
unemplovment grows

What can be done' kFven in Britain
the unwns have adopted the realrstic
view that n general one must accept

the inevrrabrtity of change The empha
.
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While stmiar technology agreements
are bemng docussed mseveralcountries
tn addition (o the United Kingdom. they
are difficult v get establshed anywhere
Apparently management representa
trves Son L want 1O 3COCPK 2Ny restraints
on ther plagnung flexibilzy even tbough
these agreements would certainly go a
fong way toward assurng labot voopera
won

Another problem shared by all
cluding the Amenican labor nunement,
ts the necd for improving the knowk
edge of our members and stafl The
Swedes in particular have shown that
widespread well thought vut education

s 15 of seeing to 1 that ther S
are protected as much as posable from
negdtive effects, and that any benefits
derved from technulograil change be
farelv shared This s nothing mare thaa
a defensive stratedy and in looking
ahead several umons and the Trades
Laon Congress the national labor
fedd have been developing model
technology agreements to pursue
through colfective barganing The fob
lowing are some of the Wdeas suggested
for n<luding i such contracts

* No unilateral changes

* Full consultation with the union
before any decision s made to pur
chase new equipment
Advance information for and regu-
lar consultaton with the union to
plan adeguately for future de-
velopments

« Job guarantees for present em’
= ployees ncluding retraining and
internal sob shifts where necessary
Safeguards against excessive mao-
agenal control or employer mis
use of computer generated data
Safeguards against new safety of
health hazards.

p back ed by g funds.
430 g0 2 Jong way n MProving aware-
ness and understanding of these ssues
among 1rade union members In addr
won we need to constantly vpdate our
knowledge uf new developments. This
15 particularly important fof local unson
representatives who are close to the
scene when new cquipment s 1ntro
duced
Everywhere one looks. be it in the
United States or Europe private and
public employers alike express interest
n new technological developments as
a means [ofincreasing productvity and
halting personnel growth 1n that organy
zation The enormous capacity of com-
puterized systems makes this possible
but the whole s the sum of uts parts 1f
every individual organization seeks 1o
end employment growth, and 1n many
cases to actually reduce total staffing.
where will future job creation occur?
Thrs s the great unanswered quesbion.
~Toagreat extent, it revolves very much
around the question of the rate of intro-
duction of change 1f change comes
slowly adjustments will be worked out
1l change 15 too rapsd—and the potental
for such rapid changets there in the
high technology systems already de-
veloped —then very real problems will
follow unless steps are taken oqually
tapudly to modify the drecuion or pace
of change And no mayer whet happens
to the society at large. local problems
are sure to continue, and must be dealt
with

Our Swedssh friends accept the need
fur constant modernization of ther i
dustnies, and feel that the government
must play 3 mapor ruke in creating addr
uonal jobs in service areas which will
mprove the qualny of hfe The German
antons are looking tuward some addr
twona) shatinyg of work (hrough reduced
wurk hours and tutal workisg ime and
ako ook 1o the government for amuch
more active part in sumulating job
growth Our Brtssh colleagues are faced
with a difficult political situaton and
must rely more un ther own devices for
the ume being

No one has found the full answer
One thing, though s clear We must
(nisist on ¢arly partivipation in planning
processes whether conducied by com
Panies. government agencies ur na
twndl publk. policy makers. We must
be involved b furc ihe damage is dune
Ang we must be prepared
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Appendix

The matenal contained in this report s
based 1n part on a study tour led by
Rodney Bower to Sweden the Federal
Republic of Germany and the United
Kingdom. October 6-23 1940 Particr
pants included

We wish 1o hearuly thank our mahy
European fnepds with whom we mef
dunng the np not only for thesr wilk
tngness to share information with us,
but akso for therr kind hosprtality There
are far oo many to list individually, but
we would hike to offer special recog-
niton to 2 few peopie who were of
immense belp to us in organuing the
many details involved with planning 2

L
tative International Allance of
Theatrcal Stage Employes

Reggie Newel, Research Director
Internanonal Associaimn of Ma-
chunists and Acrospace Workers

Robert Nicksen, Assustant (o the Prest-
dent for Higher Education Amerr
can Federation of Teachers

Richard Perry, International Vice
Pregident, and Director of Profes-
sional and Health Care Dvinion,
United Food and Commercial
Workers International Union

Clarence E. Robimsen, Execunive
Durector Industrial Relations Divr
sion, Brotherhood of Rnlw{y and
*Aitine Clerks i

{.
Gwen Wells, Director of Research,
Office and Professional Employees
International Unson

Steve Esrly, from the American Labor
Education Center. traveled with the
group under a separate grant from
the German Marshall Fund of the
United States.
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t of ths k
Roduey A. Bower, President inter vastt of thrs kind
| Fed, 1Dt "
and Technical Engineers In Sweden
Deanls Chamot, Assistant Dirvctor Leanan Presdent TCO
Department for Professional Em- Niis Ellebriag, International Depart
ployees. AFLCIO 1. TCO
Micksel D. Dymasel, Assistant Direc Carl H. Hernlund, Secreiary Gen-
tor Office of Employment Pro- eral Swedish Union of Journak
grams. Communications Workers s, and PTK Board Member
of Amenca , H3kan Sveaserstdl, Rescarch De-
larry Floyd, /; IR part IF

In West Germany
Ganter Volkmar, Presiden:, HBV

Dicter Noth, Head, Socipohtical Al-
fairs Department, HBYV

Ireas Schaabel, International De-
partment, HBV ’

Caspar von Stosch, Head, White
Collar Workers Department, DGB

In the United Kingdom .

David Lea, Assutant General f
Secretary, TUC

Nell M. Vana, NVA Consultants, Ltd

Tim Webb, National Officer
ASTMS

We would also like to offer thanks to
the Communications Workers of Amerr
¢a for allowing Michacl D Dymmel 10
spend a good deal of time asusting
the prepargtion of this report,

N
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Officers and Affiliates

’ of the Depa

rtment for

Professional Employees, AFL-CIO

PRESIDENT: L Workers [ lonal
Albert Shasker. President Unlos
Amencan Federation of Téacher? International Allance of Theatrical
GENERAL VICE PRESIDENT: Stage Employes and Moving
Victor Fuentealba, President Picture Mackine Operators
American Fed of M . oaal Association of
TREASURER: Machintsts
Ro‘.t] BOW“I P”,Kifﬂl 1 b ) B: heth d DIP rical
International Federation of Profes- Workers

sional and Technical Engincers International Chemical Workers
DIRECTOR: Union
lack Golodner 1 tional Federation of Professional
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Mr. MiLLer. Thank you,

On page 3 of your statement and earlier, you seemed to draw the
conclusion that the basis for automation with respect to productiv-
ity is a trade-off with jobs, and you state that the result may well
be a growing GNP coupled with high unemployment.

I wondered if you would expand on that because that is the sce- .
nario suggested many times by people involved in this area, that in
fact you will have all of the benefits of increased productivity, in-
creased markets and so forth, but you nevertheless will have a sub-
stantial unemployed population, and I suspect that the Govern- .
ment will have to figure out how to deal with it.

Mr. CHAMoT. At least the Government, in addition to other par-
ties.

I do not pretend to know or predict the future, but this is a po-
tential future we might have to live with, it seems, from the kind
of technologies that are developing today. In the past, growing

. technologies which led to short-term displacements frequently did
lead to a growing economy which ultimately generated more jobs,
. .and provided a lot of additional job opportunities.

This may not happen in certain industries at least or across the
board, if current trends are allowed to proceed with no checks at
all. The reason for that is that the kind of technologies that we are
talking about today are designed to eliminate people in many
cases. They are not necessarily designed to eliminate them for any
nefarious reason but it is simply an artifact of the highly automat-
ed systems that are being developed.

For example, if you develop an automated warehouse, you need
fewer people to run it. Now, I don’t think that the only advantages
to the employer of an automated warehouse are that you would
run with fewer people. You also have better inventory control, B
more efficient distribution of the goods in the warehouse, and so ’
forth. There are lots of things that you could do automatically that
you could not do before, much more up-to-date information, so that
there are-a lot of incentives for somebody who needs a warehouse
to develop an, automated warehouse. -

The effect of that technology is to provide fewer jobs in the ware-
house. The same thing is true of computer-automated, computer-as-
sisted design for engineers, going to a completely different area,
white collar professional employees.

An engineer’s job is made more productive and more flexible by
the use of computer-assisted systems, where they take over a lot of
the drudgery that would have to otherwise be done in a slower

3y

fashion. .
In the automobile industry several years ago it took something
+ like 3 man-months to design a new steering column for an auto- .

mobile and that same design job could now be done in 15 minutes

using the computer-aided design systems.

6 Clearly, that is going to affect the need for engineers in the
« future.

You don't need as many engineers as you did before to do a lot of
the routine work. Again, the benefits of the computer-aided design
system go far beyond any thought of reducing numbers of people,
and the development of these systems probably has not involved
any thought toward reducing job opportynities in thatgld but
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have instead been developed as ‘part of the modern technology that
is used today, but the effect, nevertheless, would be to reduce job
opportunities. . >

Mr. MiLLER. You seem to suggest that as automation spreads to
different industries and different segments of the worker force
within those various industries, the options of the displaced work-

: ers are going to be more and more limited. Is what you are saying?

Mr. CHAMoOT. Yes. ’

Mr. MILLER. You can move from the banking to the insurance in-
dustry, but once they are both automated that option is somewhat
limited, and then you can move to another service industry, but
then your choice is also limited.

Mr. CHAMor. The fact that it is going on across the board, that is
one of the differences today. Every industry is being affected, every
type of employee, white and blue collar, professional, service, cleri-
cal and you are right that unless things change we may well be
faced with just that situation.

Mr. MiLLER. And yet I would suspect that in my role as a person
who participates in the making of policy, I would find the long-
term implications of that rather troubling and difficult, because it
is one thing to be unemployed with some prospect of either the
economy will rebound or your job will rebound. It is another to
simply not have a place in that economy for whatever reasons,
either because of your initial training or the inability to obtain
subsequent retraining. That is a far different social condition, or
simply to continue some of the theories out about the future work-
place, simply you are just not needed. ‘ )

It is not a question of what skill you desire to possess, but it is
simply the numbers, the availability of work against you.

Mr. Cuamor. That is very true, but it is more than just a ques-
tion of job versus no job. There are other mechanisms that we have
to talk about.

When I was a little boy, my father used to work 6 days a week. I
work five. That has happened across the board.

We have experienced in the course of our history as a nation a
continuing reduction in work time from numbers of days worked
per week to the number of hours worked in a day, increasing vaca-
tions, increasing numbers of holidays and so forth. That trend has
brought us to the point where, with a vary large population using
very advanced technologies, most people today work much, Quch
. shorter times than their fathers or grandfathers did.

We still have to talk and think about those sorts of things.
Maybe we do have to work toward a 4«day week. Maybe we have to
move toward more vacation time.,

In Sweden, they legislate 5 or 6 weeks vacation for everyone in
the work force. I am not suggesting that that is necessarily some-
thing we must do here or even that we should do it at the present
time, but clearly there is a lot of room to move in those kinds of
areas.

I think that unless the economy expands enormously rapidly, so
that far more jobs are being created than is currently the case, we
will have to look somewhat toward sharing the work. We have
something on the order of 10 million People unemployed now. If
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the economy starts to turn around tomorrow, it would take quite a
while to get just those 10 million people put back to useful work.
Qur population is also expanding and we are developing some of
these labor-saving technologies. The job would not end with just
putting those people back to work. ;
Mr. MiLLER. Mr. Ratchford? ~ ~r
Mr. Ratcurorp. In listening to your statement and rereading it, .
I notice you concluded with a comment as follows: “If certainly
means that there will be_a great need for training and retraining
programs (page 5) for protection of salaries and benefits as people
are shifted into new positions, for reat improvements in the quality
of working life rather than having machines dominate the work
environment. Above all, it will require a join? action on the part of
all affected parties, govern t, business, labor and the communi-
t » 3 7

I would like to make the observation that in my 4 years in Con-
gress, and in my 4 years.as a member of this committee, that is one
of the rare times where I have seen this issue of joint action on.thé
part of those affected discussed. e a )

If you could outline a short- and long-term agenda for this com-
mittee and for Congress, to begin focusing the spotlight on this
issue, what would you suggest? .

Mr. CaaMmor. I am afraid I could not hope to be.so presumptuous
as to lay out your entire agenda for you. v, . :

Mr. MiLLER. Others hdve. -

Mr. Rarcurorp. We do it for you-all the time. - s

Mr. CHAMOT. We are used to that.

I would rather not talk too much about specifics because what
you are embarking upon today with these hearings, and I presume
that this is merely a first step, and that there will be man¥y other
activities, what we really need first is a delineation of all pf the
concerns of the various garties that are involved and the options
that are available. . .

I might have some personal predeliction and there may well be
others within the labor movement who would not place their prior-
ities in the same order that I would. . .

Rather .than talk about specific things you might do, I might
mention some of the general areas to ke looked at and one is cer-
tainly the area of training and retrainin )

If we forget for a moment the question of whether or not there
will be jobs, there is no question that there is going to be an enor-
mous retraining and training requirement in the future in this
country.* . )

It already .exists. There are some fields in which employers claim
that they just simply cannot find enough skilled people. ere are
the skilled] people goihg to cofne from?

Some unions have attempted to fill the gap by modernizing their
apprenticeship and training programs. The Machinists’ Union—I
understand you have a- representative from that union who will
speak later today—have been active in this area; the Communica-
tions Workers Union have been active in this area, but there is cer-
tainly a limit. Companies offer a lot of ad hoc job training when
they cannot find people with the skills they require, but there is no
national thrust today to training and retraining, no single entity
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that is trying to check data as tqQ whai: the job needs are today,
what they will be in a few years, and what the skill requirements
are going to be for those jobs. .

~

. t
Clearly something like that is needed and relatively soon. That
would be only a first step. Having the data does not train anybody;
it points you'in.the right direction. : ,
. I think that within the context of the United States, it probably

. NS

would require a much expanded government effort. In some other

“countries, for example in Germany, it is sort of the tradition for

major companies to provide training programs for new entrants
* . __into the workforce, even to the point where the assumption is made

that many of these people will not work for that company, but it is,
a part of the company’s social. responsibility. We have nothing like

that in this country, but we need some direction and focus in these
areas and we need some money to fund this kind of an effort.

A lot of employers are reluctant to provide training in certain
areas where there is a high demand for fear. that the people who
obtain that training are going to walk out the following week and
get a job somewhere else and all of the money will be lost. That is
a legitimate concern. It tends to hamper the development of on-the-

\ job training programs. -
r. RATCHFORD. One final question.
know we "have two more panels. We will have on the second
paNel a répresentative from a firm that has done exceedingly well
in my part of the country, Unimation, Inc. They have been a major
employer in Conpecticut, and they are a leader in the world for ro-
botics. That is'the good newss
The impact of robotics on the labor force in an area such as De-

troit certainly has meant eliminating a variety of those routine or’

hazardous jobs, in the name of efficiency and safety. However,
what is the negative impart on the emplqyee who filed these types
of jobs? What can be done to offset this®
Mr. Cuamor. The argument put forth by the proponents of robot
technology in the early days was that these new types of equip-
ment could be used to eliminate hazardous jobs, boring and routine
jobs, and we would not disagree with that. We clearly are not in
\ favor of people working in hazardous jobs. The problem is that the
technology does not stop there. Anything that is routine can ulti-
mately be automated.

Once the robot is in place, it stays there, so there is clearly a
strong negative impact. I would guess my colleagues from the auto-
. mobile industry would have lots of numbers to give you but there
is a very high rate of unemployment in the automotive industry
today and their feeling is that as the U.S. auto companies improve
their situation and start to grow again, many of the jobs that were
. there befare will not be there, that they will be permanently elimi-
/ nated and taken over by robots.

I am not saying that that is necessarily a totally negative situa-
tion that we must fight. The labor movement in this country has
not been uniformly negative on its approach to technological
change which is necessary and has been going on for quite some
time, The problem is how it is applied.

The workers who have been displaced by robots have diminishing
options. There may not be very many jobs for them in the industry

~
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from which they are displaced and their training may not be ade-
quate for ether jobs, and in today’s economy, there are no jobs
available. .

The optimist in that issue would say ultimately the economy is
going to expand because of the introduction of this technology, and
a lot: of new jobs will, be created. . ) ’

The big problem there is, one, will it actually occur, but, two,
when? . '

Certainly a human being who has been displaced from a job and
is running out of support because tHe Social support net has very
big holes in it is going to be concerned if new jobs are going to de-
velop 10 years down the road. o~

Mr. Ratcurorp. I thank you for your thoughtful comments.

Thank you., ‘ ’

Mr. MiLLer. Thank you very much.

The next panel that the subcommittee will hear from is on the
_Office of the Future and the witnesses are Ms. Amy Wohl], Stan
Schrager, and Judith Gregory, if they would come forward.

Welcome, and your prepared statements again will be placed in
the record in their entirety, and the qxtent to which you can sum-
marize .it would be appreciated. We will go in the order in which
you are, listed. )

Ms. Wohl. .o

STATEMENT OF AMY WOHL, PRESIDENT, ADVANCED OFFICE
CONCEPTS

Ms. WonL. I am planning on making some informal remarks
rather than a prepared statement.

I thought it might be useful to talk for just a moment about
what the Office of the Future is. There is a lot of nohsense along
the lines of science fiction movies about-what the Office of the
Future is going to be like.,We do not have computers yet that you
can talk to that will answer back, and we probably won’t have
them for another 25 to 50 years, given the current technology.

We don’t have computers controlling what people do in offices.
Computers do what they are told by people and not the other way
around. What we do have is an enormous influx of computer tech-
nology that almost all at once Has become useful to relatively un-
trained people who have very little knowledge of computer technol-
ogy but who can actually use relatively sophisticated equipment. It
is going to affect our entire society.

There are perhaps 56-million people today who are working in
office jobs, and every single one of them will ultimately be affected
by the change in the office workplace. .

It is not going to happen slowly. There was a period of time, par-
ticularly in the late 1980’s, during which it was predicted that.
office automation would proceed very slowly and that it would be a
very orderly evolution. People would be largely unaffected by it
except that their jobs gould gradually change. I do not think that
is true any more. : o

. In the timeframe of 1987 to 1992, about one-half of the total
office population will have been affected by the use of computer
technology in offices. That is, their jobs will have changed signifi-
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cantly and they will be mteractmg w1th some kind of a computer-
based system much of the time.

. I think that during that tlmeframe that xs, by the end of the
next 10 years, nearly every large company in the United States @
will have been affected by the change in the way the office works.

Now, that means that there have to be effects on employment.

It is silly to think that all of these companies are going to go
around installing office automation if in fact there is no cost- bene-
fit to be gajned from it.

The cost-benefit is sometimes stated in terms of the elimination
of people, but it is more accurate to think of it in terms of adding
fewer people over time. I have been doing constlting in the office
for a period of about 8 years now. I have yet to see the first person
whose job 'was actually eliminated, and who was fired or laid off as
a result:

I have seen thousands of future job opportumtles eliminated,
however.

I think that it is useful to look at the effects on employment ina™
series of timeframes..

In the short term, there is really no effect on employment at all;
that is, we are simply training people to use moré sophlstlcated .
equipment, and we are not eliminating anyone or ready to hire
fewer workers. In some medium-term sense, 2 to-5 years after a
company begins to automate, we run into a whole set of problems,
as major portions of the work force are affectgd by the process.
During that medium term range, we start to see some empJoyment
displacement.

It is very funny for people in the information-prqcessing industry
to even think about employment displacement bekause we chron’
ically work with the fact that we have too few feople available
rather than too many. There are probably 50 percept more jobs in
the computer industry than employees and most of jus go around.
constantly chasing scarce labor:

It is estimated that by 1985 there will be a shortage of 85,000 sec-
retarial employees for secretarial jobs, so that in many cases we
are not displacing real people from real jobs. Wi are substituting
capital for labor which is in faet not available.

In the long term, clearly, as our previous witnesses indicated, we
are going to have major social problems with the fact that there
will in fact be fewer jobs after automation is completed or well un-
derway than we wopuld have without automation. This is going to
call for changes in the infrastructure of the whole society, but that
is not.an office automation problem. That is a problem of automa-
tlon on a more broad basis.

Certamly the office” affects it, but it is not alone in creating or
causing that problem.

In the meantime, we have something happemng rlght in front of
us that is going to have a profourrd\ef&aft on the rate at which
office. automation ocqurs, and that is the“8xplosion in the personal
computer mdustry

Two weeks ago :n Houston, Tex., an annual confefence was held;
97,000 people attended that conference to look at computer sys-
tems. There were 64 personal computers on display on that exhibit
floor. I would estimate that 50 of them did not exnst 6 months ago.

’
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= -We are looking at an’ absolute explosion in this industry. It will
ultimately affect how people do things in the home as well, al-
though that.is rather far off. ~ o . '
Mr. MILLER. You are not suggesting 64 basically different
models? There is some redundancy. i
" Ms. WoHL. Certainly they are very similar from a hardware and
function point of view. There were 64 different companies and
products in’ that_category. They will vastly change the way we edu-
cate Bhildren from every level from kindergarten through college.
They will cause automation to occur in a very different way than

wa&#}redicted. - . -
hen we looked at office automation as something that needed . .
to be ully¥controlled, or something that required very expen-

sive designed work stations, it was clear-that the progress -

wonlJ ow and that tieTateof jobdEplacement would be con-~
-tro
WheX you look at the cost,availability and ease of uge of these
new perspnal computing products, it is clear that the rate at which .
they will be installed and used in American buginess is going to
progress much more quickly than any of us had dréamed.

We are looking at clients in ‘majox, firms who are ordering thou-
sands of units of personal computers.for delivery in the next 12
months That cannot occur without affecting the way in which
péople work in their offices. It is not going to be a bumpless kind of
thing. In order for these computers to be successfully installed in
the home, in schools, and in the workplaeg, it is going to require a
tremendous change in computer literacy in our society. We are al-
ready watching that change occur. - .

It is a requirement, not fomething that we can avoid. If you
think that it is not, in fact, going to take place, observe someone’s
granny going up t6 a bank teller machine and talking.to the com-
.puter to get $50 out. That is a perfect computer interface, because
ifyoll use it successfully, it gives you money. It is harder to teach
people to use a computer interface that has less positive results as-
sociated with it. _— : -

We have people who play with the computer games in the
arcade. - o . ‘

Mr. RATCHFORD. | have three-of them—sons. -

Ms. WomnL. It is clear it is possible to design computer interfaces

" s0, people enthusiastically adopt them. We are going to get much
better at that in the future. The size of the requirement demands
that that take place. , . - oyt i

. If you have 50 million people to train, the training process has to = ..

be made very painless. . - .

" .On the other hand, we have not done a vy good job at encour-
aging the formal progress of computer literacy, because a lot of it
has taken place informally through market forces. They are won-
derful but we could use some help in this area to encourage the
development in industry, both in the user part of the industry and
in the vendor, provider part of the computer industry. That can be
encouraged through changes in the tdx laws. . '

There is a bill currently befére the Ho king that computers
be handled differently in terms of charitab¥ donations to educa-
tional institutions than other items are handled. That might make

‘
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vastly more computers available for educational use. One could
also encdtirage employers to provide computers for home or educa-
tional use to their employees, thereby speeding up the pace at
which computer literacy would take place. The Federal Govern-
ment can adopt other policies to encourage computer literacy.

All of these things are going to happen in any case, but the Gov-
ernment can choose to speed up the process rather than slowing it
down, and that might be somethihg that should be encouraged.

In closing, I would like to comment on the fact that I am always
amused by people who think that it s pessible to stop the clock.
This movement pervades society and has nearly forever. It is a his-
torical inevitability for a technology once its time has come, and it
is clear that in the United States—and in fact in all of the devel-
oped countries in 1982 and through the rest of the decade—the
time has come for the computer to be used broadly in society
rather than narrowly in small rooms. Therefore, it is time for our
Government and for the leaders in our society to encourage the
smooth spread of this new technology. through the society rather
than trying to prevent it from ocearring. : )

I will be happy to entertain any‘questions you might have.

Mr. MiLLER. Thank you. -

STATEMENT OF STAN Sv{ilRAGER, VICE PRESIDENT, CHASE
~ MANHATTAN BANK .

Mr. ScHRAGER. I would like to read a prepared statement and
then answer any questions the committee may have. )

I guess the best way to characterize the present labor situation,
in terms of the people shortage in the data processing field today,
1s that you're lucky if you break even. And the future seems to
hold-more of the same. B L .

Compared to human resources, availability of other resources

-such as physical space, equipment, and finances can be greatly in-
fluenced by management decision.. The availability of systems
human &esources is governed almost exclusively by supply and
demand, and the ability to retain these scarce resources through
good management practices. - N

The demand for data processing personnel today in all industry
is considered to be 50 percent understaffed. Afd staffing needs are
expected to continye to rise sharply in the future. Through multi-
ple surveys taken among various corporations, staffing require-

, ments were up 16 percent in 1981 over 1984, and projected to go up.
23 percent in 1982. By 1990, only & years away, the projected in-
crease is 140 to 180 percent.

The supply of systems talent comes from) three primary sources.

The mid‘career, experienced individuals are obviously in the_
.greatest demand. i i i
A second source is the retraining of i uals who are current-

ly in other careers or related careers.

And last, the campus, which for most other occupations tends to
be the primary source of new talent, in this industry it is not. Only
20 percent of the current opportunitiés are filled from the campus.

The computer science curriculums today'tend to be,scientifically
orfented as opposed to training graduates in business applications.

“ . ~
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The schools are alsu facing the same problems as industry in find-
ing talent, and very often cannot compete with industry in keeping
this talent, nor,can they compete with industry in technological ad-
vances. Because of this, no real increase of supply from this source

is projected in the near future.
In order to try and make the campus graduates more acceptable
- tu management, extensive internal training programs are offered
by many corporations. Usually these training programs are also
used, as I have already mentioned, to retrain current employees
who are in other occupations less attractive than data processing.

+ . At Chase Manhattan Bank, we run an 18-month entry level pro-
gram which includes both formal classroom instruction and an-the-
job learning experiences. The participants are trained on one of
four dfferent pieces of equipment, IBM, Wang, Datapoint, or DEC,
depending on their assignment. We have been averaging 60 gradu-
ates a year. But again | must emphasize that though our efforts in
this area are increasing, the demand/supply ratio of seasoned
talent is'of great concern. . T

And the seasoned talent, b= ‘des not bging available, is becoming
increasingly expensive. Salaries have increased for expérienced in-
dividuals by 12 percent, on average, from 1980 to 1981. They are
expected to increase another 14 to 16 percent in 1981. By 1990, the
ZIOO;OOO,nunmandgerial technician will not be considered extraor-

inary. - \ .

What is the cause of all this demand? To use Chase Manhattan
.Bank as”an example, it is difficult to identify a business activity
within the bank that is not currently; 6r in the near future will not
be impacted by data processing. As a lending institution, as a fi-
nancial information transfer agent, we need technology, Manag& v
ment relies on technology for management information and to re-
spond to customer needs. Our customers want information and
service which is quick, of high quality, easy to access, and custom-
ized to their reguirements. ’

‘ far I have addressed how the increasing reliance on technol-

. has impacted human resources from a technjcal viewpoint..

But technology.has matured to the point of being rhuch closer to
the end user, meeting the specialized requirements of business, and
directly impacting the work envirénment of the non-EDP profes-
sional. - .
. The introduction of micro computers has closed the gap between
machines and office workers. With the development of a tiny chip
of silicone called a microprocessor, the price of technglogy dipped
sharply, andgcomputers, with as many applications as the human
imagination could conceive, came out of the back rooms, into the
office, and onto our desks.

Tuday there is an endless range of possibilities available for gath-

. ering, storing, and retrieving information. And Chase is positioning
. = itself for tremendous growth in these areas. o
’ From the corporation's viewpoint, overall office automation strat-
' _egies must be developed and implemented in order to avoid confu-

sion, duplication, ang the possibility that various systems will be
put in place that are ompatible, potentially cauding the office
.staff to use incompatible systems to, gets their overall job accom-
plished. From the individual’s viewpoint, this technolegy creates in
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the workplace a revolution in modern office management, and the
future holds increased opportunities for those in the white collar
work force.

Currently, three out of five employed Americans are engaged in

“eome kind of information handling or service job, and the ranks
are rapidly increasing. By the end of the present decade, office
workers in the industrial world will outnumber farrgers and labor-
ers combined.

These new legions represent a major transformation from an in-
dustrial to an information oriented society. But though our econo-
my is becoming more dependent on the information services sector,
irvestment in American office workers has been lagging.

Business managers today feel compelled to seek out new methods
to meet future needs. For the most part, hawever, offices are still
organized in much the same way they were 100 years ago, when
telephones- and typewriters were first introduced. Although many
businesses purchase the latest in automated office equipment, too
often management methods remain rooted in preautomation tech-
niques due to their lack of training in the potential uses of the
technology at hand. , .

Management has weathered its share of thorny learning prob-
lems. In the early stages of the technological revolution, giant com-
puters made little impact on the typical office—or office worker.
These huge black boxes were generally located in temperature and
dust controlled back rooms, delicately tended by technical special-
ists who operated and serviced them.

: f)\Iow that technology is in the open, and office automation is of-

ering significant opportunities for change, training programs must
be put into place to prepare this office.population.and help the
transition work smoothly.

Today, technical training programs at Chase exists not only for
the technical staff, but also for the nontechnical managers, clerks,
and secretaries. )

Other implications created by the proliferation of these small
systems are data security, job design, the physical environment,
and other related human factors caused by the changing work-
" place. Supervisory training is required to make our managers
aware of the importance of these implications, and to prepare them
to deal with issues that might arise. ’ te‘éh .

We in industry have come a long way in our use of nology.
During the 1960’s and early 1970's, automation was viewed as a
way to reduce staff. And during those.years large production shops
did have many people displaced by technology.” Much of that type
of work in the service industry has been accomplished and few op-
portunities'to do more of the same in the future exist.

In the:mid-1970’s, technology was_viewed as a way of transfer-
ring information quickly and accurately, both internally to its em-
ployees and externally to its customers. Automation also began to
be- used as a means of providing different types of customer serv-
ices, for example, in banking, the automatic teller machine, home
banking, or automated cash management. Today, while ontin-
ue to look for creative uses of technology from our tecynical staff
to support the basic requirements, the business mangger who is
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being l/rought closer to technology can have a greater influence on
its uses right in his or her own office.

The next step is the attempt to connect all our uses of technology
so that our technological business requirements are met through a
single integrated systems architecture.

Thank you.

Mr. MiLLER. Thank you.

STATEMENT OF JUDITH GREGORY, RESEARCH DIREC’I‘OR,
WORKING WOMEN EDUCATION FUND :

Ms. GreGORY. I am very happy to be here today to present testi-
mony on behalf of the working women education fund and 9 to 5,
the National Association of Working Women, which is an organiza-

* tian representing some 10,000 women office workers, across the
country dedicated to improving working conditions and gaining rec-
ou;g(rlutlon .and r%pect for women office workers in the work force

a

In Apnl 1980, 9 to 5, then known as Working Women National
Association of Workers, released a report called Race Against
Time, Automation of the Office, the first report in this country to
discuss the problems of office computenzatlon from the clerical
workers’ viewpoint.

We state our contention tha mnovanons in office technology
have a vast potential to upgradg office jobs, upgrade kills and up-
gralde pay, and to provide more gavenues for job satgfaotlon for cler-
icals .

But we also present a sharp critique of the rampant problems we
found facing women office workers. deskilling, devaluating and de-
grading of jobs, a decline in promotional opportunities rather than
an increase, potential for largescale job loss in the not so distant
future and increased health risks.

It helps to recognize the context that these problems come in, to
know just a few things about the clerical work force today.

Nearly one in five of all U.S. workers work in cle/mcal jobs today,
the largest single occupational category.

The jobs are 80 percent women, comprised of worien and among
the lowest paid in society despite their central economic role.

The average pay for women clericals working a full year hovers
at around $11,000 a year, and age, race, and sex discrimination is
widespread and an undervaluation of work is as well.

It is estimated in comparable work studies, fof'example, sécretar-
ies are undervalued by an average of 40 percent

‘It is also the faster growing.large occupational group in the work,
force, and the BLS predicts clerical jobs will account for nearly one
in four of new jobs created in this decade, so it is in this context
that the problems and potentials of office automation technology
come in.

I am-here to describe our concerns—our concerns about comput—

. er technelogy from' the viewpoint of those at the bottom of the
office hierarchy. As one data entry clerk told us, I have been doing
this job for 10 years, and I have been tired for 10 years. It is the

{)neonotéoiny that does it. I would like to know what it feels like not to

tired.
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Another expresses the feelings of many. I feel like saying to my
boss, what do you think I am, an extension of the machine?

I think that you cannot solve problems unless you face them
squarely, and, today, I want to focus on five dangers posed by com- -
puter technology, not deliberately, but problems that are occurring _
in .the practices as they continue now without conscious interven-

- tions. :

I want\to discuss five dangers for office werkers and for society
as a whol ' .

First, $he danger of structural unemployment in the not so djs-
tant fuplire, second, the danger of increased sex, race and age dis-
crimination in a polarized work force, and, third, the danger of deg- -
radation of working conditions and increased job stress and occupa- -
tional health problems related to_video display terminal work, and,
fourth, the danger of runaway “ffice work and the dilemma of
office homework, both related to an increased office mobility result-
ing from the interconnection of telecommunications and micro-
processor technologies and the danger in office and service sectors,
of decreased productivity, decreased efficiency, and the declines in
the quality of services for the general public.

The issue of unemployment has received a great deal of attention
this morning. It is a problem staring us in the face. In 6ffice jobs
there is still very rapid growth in the jobs. We feel that that
growth in clerical jobs will continue certainly for the next decade
and probably for the next two decades, and we hope even farther,
but we also feel that some of that growth masks the labor reducing
tendency of computer technology, so, for example, you have a
slower rate in employment growth in what have been some of the
mainstays of the new service economy. *

In banking~—empioyment in banking is still expanding. The rate
of job growth from 1968 to 1975 was 4.5 percent annually, while the
volume of transactions in banking was approximately 8 percent an-
nually.during that time period. .

From 1973 to 1976, as a result of increasing uses of computer
technologies in banking, the, rate of job growth slowed to 3.2 per-
centd% year while the volume of transactions continued to climb

eadily. : .

The finance industries are growth industries, whereas other em-
ployment sectors lack similar advantage. : .

There is also an ever greater need for more jobs, not fewer. For
women workers the figures are startling. While a record 12 million
women entered the work force in the 1970's, an even greater N
fumber will seek work, an additional 6.5 milliomn women in this
decade. ' . . ’

The ef\fects of office automation on employment, we feel, will
occur more slowly. i the United States in the office areas than the
predictions in Europedn countries and neighboring Cangda, but we
do think a drmatic loss in the jobs is possible in 10 to 15 years, and
* that we must Begin examining public policy issues now. '
. To say we have 10 or 15 years to cOnte.to grips with the implica-
tions of the structural unemployment ix%the economy as a whole is
to say we do not have very much time. AR

The second issue I want to bring to you today is the-danger of
increased sex, race and age discrimingtion in a polarized -work

.
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force, apd, by that, I mean that yes, there is expansion of better
and more highly technical jobs at the upper levels, but there is an
even more rapid expansion of semiskilled and more deskilled jobs
at the base of what makes office automation technologies work, the
very rapid consistent accurate data entry word and data processing
which’were at the bottom.

There is concern expressed more and more over a skills gap be-

‘tween these two levels that becomes harder and harder to bridge.

I will give you a description of this changing structure of office
employment from a manager who told writer Barbara Garson, in
his worgis:

% We arg;"moving from the pyramid structure of office employment to the Mae

% West. The employment chart of the future will still show swellings of good jobs at

*  the top, and we'll never com letely get rnd of those big bulg% of clerks on the
bottom. What we're ttying to do right now is pull in that waistline.

And, by that, he is referring to secretarial jobs which are the
highest status and highest paid in the clerical field and middle and
lower management jobs which have provided mobility for many
workers. )

For minority workers, we feel they are especially vulnerable be-
cause of their concentration for women minority workers in back
office data entry pools often involving shift work and in positions
such as keypunching, which have been identified by the BLS as a
declining occupation,

There are approximately a quarter million keypunchers today,
whereas the clerical workforce is 12 percent minority in general,
keypunchers 20 percent occupied by black women, typically older
women who have stayed in their jobs lenger and in that sense have
had slightly higher wages.

This is clearly a group that is an ideal target for job retraining
efforts in the next 10-year period, and that identification of what
gkills to train people for is a key factor, but also protecting and
having concern in this case for minority and older women workers.

Older women clericals also face problems as their jobs undergo
technological change, and there is a notion that older workers
don’t want to learn new things. It is a prevalent stereotype. The
problem is_the exclusion of older workers from on-the-job training

z programs as. we found in a study of 1980.

Just some things that women told us: They don’t want to waste
training on an older person, one said. While a 49-year-old woman
who talked to us while looking for a.new job had this to say: First
it started out as a rumor that half of us were going to be replaced
by new word processors and CRT machines. Well, within a month
they had laid off me and four other girls, all of ‘us with some
number of years in toward our pensions, and now they have two
kids right out of high school running those machines,

The older employees could have been trained and in this case
had expressed interest in being trained on those new machines. In-
stead, they were laid off. .

The third danger is that of degradation of work conditions, in-
creased occupational health risks and increased job stress.

By degradation I am referring to problems such as deskilling, de-

valuing and undervaluing of office work, office speedups and the,

health issues. In sociologist Roslyn Feldberg’s and Evelyn Glenn’s
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sociological study of five large New England employers, they found
that when computerization came in, the proportion ‘of low-level
clerical jobs remained the same, and clericals were rarely upgraded
to fill new jobs. The automated clerical jobs were more mechanical
and narrow and that the main avenues for clerical workers were
either horizontal or downward, but not up. . :

We often hear that it is only the boring jobs which are eliminat-
ed by office automation. A recent study by Dr. Mary Murphree, of
Columbia University of New York, which shows how the jobs of
Wall Street legal secretaries, the highest respected in the field,
were adversely affected.

The skills were gradually split, the skills from those jobs, and

left the secretaries in insecure positions with the sensation that .

they were merely “telephone gatekeepers.”

Devaluing of office work, the majority of women workers are
working harder and faster often for more people at once without
getting paid more. Many of the-new skills are undervalued and
often not recognized yet.

Word processing, here in the Federal sector, there is a forthcom-
ing article in the Federal Labor Relations Journal that cites, the
downgrading of word processors in the Federal employment system
as a classic example of how compensation did not keep pace with
the new skills required tq adapt to technological changes. .

There is also, in this case, the jobs were downgraded, and it is
being challenged. There was recently an arbitration case brought
by one of the white collar unions in Oregon that challenged the
lower grading of word processing and gained wage increases for
workers in those jobs. ,

Some people see that word processing jobs represent a natural
link between clerical jobs and computer programming, something
that is not completely recognized as yet, the ability of word proces-
sors to communicate with a machine in a way that moves them
along that path of computer literacy that Amy Wohl was discuss-
ing.

For the health problems, an important study by the National in-
stitute of Occupational Safety and Health found that higher levels
of job stress among VDT workers and in strictly clerical workers
than among any other job category of workers, but that study had
another finding which is,important.’

That is, they compared clerical VDT operators with conventional
clerical workers doing the same work with typewriters and pen and
pencil, and professionals using VDT’s, and in this case editors and
journalists, and the research team found the highest stress was
among the VDT clericals followed .by the conventional clericals
with the least job stress reported by the professional VDT users,
and they attribute this to differences in working conditions, degree
of decisionmaking and control over the workpace and work task,
the use of skills and satisfaction and rewards for the job done.

This finding underscores our view that it is not the technology
per se that causes workers problems, but rather how it is used and
how workers are able or forced to use these new systems.

The fourth danger that I mentioned is that of runaway offices

" and the dilemma of office homework. We are seeing a new level of

office mobility and parallel problems. .
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We are beginning to see more movement of office jobs, particu-
larly in the clerical and from region to region and competition be-
tween the States which can trigger a competitive chain reaction
similar to that which developed, or that helped speed up the move-
ment of manufacturing across State lines.

The offshore office is a new phenomenon that has been described

in the press recently. One entrepreneur in New York, the change
there is that this can be done via satellite connections. Previously,
the wourk was done offshore, but with satellite technology it makes
this a more viable and potentially more widespread problem, and .
we think a danger This entrepreneur pays his data entry workers
in Barbados an average of $1.50 per hour, and told Business Week,
“We can do the work in Barbados for less than it costs us to rent
floor space in New York The economics are so compelling, a com-
pany could take a whole building in Hartford, Conn., and transfer
a whole building to India or Pakistan.” :

“Office homework” poses a dilemma for policies to protect work-
ers from unfair labor practices while allowing flexibility for work- ,
ers who might not otherwise be able to work. We believe there are
positive and negative aspects involved in this problematic trend.

Still in a very experimental stage, it is unclear how big a trend
“telecommuting” might become for clerical workers. It is certainly
a possibility which should be monitored and analyzed carefully,
and an area where effective public policy needs to be developed.
Experts quoted in Business Week recently predict that as many as
15 million workers could be earning their primary income from so-
called homework by-the mid-1990’s.

The implications of electronic homework will be very different
for workers in different positions of power and prestige. The histo-
ry of subcontracted homework for lower level workers is one of em-
ployers taking advantages of isolated workers through decreasing
piece-rates, reduced benefits, and evasion of labor laws.

Office homework is often touted as an easy solution for the criti-
cal shortage of childcare for working parents with small children. I .
hear this everywhere I go. N

There was a study by Margaret Olson. Olson found increased

stress among office homeworkers with families, especially women.
In fact, it is not a solution to childcare at all; women wheo can
afford to, will-have a babysitter. in the home while she is working,
or will take the child to daycare if available. The notion that moth-
ers can just sit at a terminal and take care of children at the same
time just does not match what women do or want to do for their
children. ' ) .

Yet, given the choice of no work or working at home, virtually
all the women with small children in Olson's study said they would
choose to keep working. In our opinion, this is an area where regu-
laéion (}s going to be needed, and it should be very thoughtfully ton-
sidered.

The fifth danger that I cite is that in the office and service sec-
tors, there.is a danger of decreased productivity.and efficiency due’

_to excessive managerial control techniques, not necessary compo-
nents of the technology, but becoming more widespread.

Studies on stress, automation, and health show that error rates
increase anywhere from 40 percent to 400 percent when the control

7o
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over the pace of work is taken away from workers and given over
to a machigsseontrolled system. Constant computerized monitoring
of individual work_performance, the use of prompter devices, and
automatic call distributors are creating the electronic equivalent of
the moving assembly line, which some researchers believe will
have worse effects on error rates and workers' well-being than the
notoriously alienating industrial assembly line. ’

Some excessive forms of control systems are counter-productive
as well as harmful to one’s health. An office worker told Harvard
Business School Prof. Shoshanah Zuboff:

When a person makes a mistake with a computer, to try and get that mistake
corrected 15 50 much redtape So you tend to let it go Maybe when they see how bad
the information is, they’ll give us back our jobs

On that, I want to summarize that we must face the danger that
the future could be worse than the present, and that it will only be
better if we make it So through conscious efforts. We firmly believe
that each of these dangers can be turned on its head and trans-
formed into an opportunity to address the problems of today’s work
force and truly improve the work force of tomorrow.

The flexibility and versatility of computer technology makes it
uniquely possible to create better and more integrated jobs, better
working conditions, better uses of human resources, unprecedented
chances to address and reduce discrimination by designing traifling
programs for computer literacy using occupational %rxl‘idging tech-,
niques to avoid that impassable skills gap and the ability to pro-
vide i‘:né)roved and more widely available services and, through
that, hope, increased employment wherever possible by imple-
menting new technologies with social criteria in mind, and we be-
lieve that there is a critical role for ‘public policy in this regard.

I have submitted to the committee a number of recommendations
for your consideration, which we see as first steps. Some of them.
simple steps, and some of them more complicated; but I think it is’
important to reiterate the magnitude and urgency of the problems
that we face tomorrow and the ones we will face tomorrow, I think,
we will all agree—and it has been raised in this panel that these
changes are occurring very rapidly—that in the next 10 years, 5 to
10 years, we will see patterns of office automation locked into
place. The major companies, the trend-setters if%est in a major
way and set those trends, and unless we take action today, the neg-
ative trends and problems can be frozen into place.

As a society, we believe we are in a critical time in the 1980’s to
influence office automation while the technology is still in flux. We
believe that we are in a race against time to avoid these dangers
and that the clock is ticking.

Thank you. .

{Prepared statement of Judith Gregory follows:]

PRrEPARED STATEMENT OF JUDITH GREGORY, RESEARCH DIRECTOR, WORKING WOMEN
Epucation FUND, 9 to 5, NATIONAL ASSOCIATION OF WORKING WOMEN

The coming of the “Office of the Future” and the growing use of microcomputers
has become one of the most frequently discussed and debated topils in contempo-
rary society. The use of computer technology in offices has grown explosively in
recent years. In 1979, researchers at Stanford University estimated that 1.5 million
of the nation’s 3.5 million offices were large enough for some form of office automa-
tion (Uhlig, R. et al, Office of the Future, 1979). Industry experts estimate that

-
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seven t6 ten million US workers now use video display terminals (VDTs or CRTs),
the key units of office aytomation, in their jobs. These devices barely existed a
decade ago As microcomputers continue to decrease in cost and increase in power, a
greater number of small- and medium sized businesses will be able to afford auto-
mated office systems. !

The growing market for automated equipment is reflected"by spectacular rates of
growth in the computer industry The market for word processing, for example, is
expected to grow at a rate of 500 percent during the five-year period from 1978
twhen 1t was worth $780 million) to 1984 (when 1t is-expected to yield $4.2 bihion in
revenues), according to Fortune magazine (December 3, 1979)."The overall office
automation market=including data processmg, electronic mail, high-speed copiers
and other more exotic equipment—netted $4 billion in revenues in 1980, 1t is expect-

ed to increase at an annual rate of 40-45 percent through 1985. Office automation, -

as Time (November 23, 1981) put it, now “dwarfs almost every other sector of U.S.
business ” . ./ .

RSN P )

‘ { THE DRAMATIC 1MPACT ON JoBS

The widespread introduction of office automation is creating profound changes in
the nature of office work “We are on the brink of a second industrial revolution
which will eliminate drudgery and boredom onte and for all,” business periodicals
proclaim The technological revolution “is creating more stimulating careers for
office workers,” a writer rejoiced in a special feature of U.S. News and World
Regort (September 18, 1978). :

xamined more closely, however, American management's idea of the “office of
the future” means little more than a recreation of the factory of the past. Today’s
office workers find themselves threatened with many of the same processes of “job
degradation” which undermined the skills and dignity of an earlier liienemtion of
industrial workers Without conscious and concerted interventions by concerned
policy-makers and employers, labor unions and office workers themselves, we risk
society wide dangers, ancfy'we will lose important opportunities to use new technol-
ogy to address age-old problems which plague women’s work today, problems of low
pay, job segregation, dead-end jobs and discriminatory employment practices.

Office automation can and should be used to enhance jobs, provide chances for
sadvancement for women clericals, increase productivity, provide a healthier work
environment, and improve our standard of living But, as automation is being imple-
mented today, the opposite ig occurring for the majority of women in the office.

. THE CLERICAL WORK FORCE TODAY

Women office workers are on the front line of the new wave of automation. Cleri-
cal employment is the largest single category of the workforce in the U.S., account-
ing for nearly one in five of all emfployed workers. The Department of Labor pre-
dicts that clerical work will be the fastest-growing major occupational group in the
1980s, And it is also an increasingly female work force—in 1950, women comprised
62 percent of all clerical workers and by 1980, fully 80 percent. Of the 45.5 million
women working in the US today, 35 percent are employed in clerical jobs. The oc-
cupations especially targeted for computerization —file clerks, bookkeepers, secretar-
ies, typists, bank tellers and various finance and insurance industry jobs—are all at
least 90 percent women Despite their crucial role in the economy, the average pay
for elericals hovers around $11,000 a year. . '

We believe that you cannot solve problems unless you face them squarely. We see
the isfues raised by ‘office automation differently from the glowing images many op-
timistic business proponents paint, because our organization, 9 to 5, National Associ-
ation of Working Women, represents clerical women, I am here to describe our con-
cerns about computer technology from the viewpoint of those at the bottom of the
office hierarchy (

“I've been doing this job for 10 years and I've been tired for 10 years. It's the
monotony that does it I'd like to know what it feels like not to be tired,” says a 31-
year-old data entry clerk for a Midwest utility company. :

“I feel tike saying to my boss, ‘What do you think I am—an extension of this ma-
¢hine?” " -a Boston office worker cries out in frustration. :

“Now they have a new s&t-up called the ‘open office’ where I work,” a woman who
works at a termunal all day for a New York newspaper explains. “There are panels
six feet high around all the operators We're divided into work groups of four to six
with a supervisor for each work group In many cases, we don’t see another person

. all day except for a 10-minute coffee break and lunchtime. All we see is the walls

around us and sometimes the supervisor. The isolation is terrible.”
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These experiences are the daily reality for nearly 20 percent of the nation’s labor-
force. A secretary at a Cleve]and accounting firm in a prestigious downtown office
told 9 to 5. "“I've been here almost a year and I've got seniority among the secretar-
1es. Emily and two of her co-workers experience almost daily headaches, nervous
stomachs and shaky hands. They're upset that another one of the secretaries, who
has high blood pressure, w. ntly sent to the hospital for tests They feel their
employers just.-don’t care. “The place looks gorgeous, and that’s where the manage-

B ment’s priorities he. They're not_really as interested in efficiency as they are in
using people up and pushing,them out the back door.”

In April, 1980, 9 to 5 (thery “Working Women, National Association of Office
Workers”) released "“Race Agifnst Time. Automation of the Office,” the first report
1n this coungly to discuss the problems of, office computerization from the clerical

‘ worker's iewpaint. In the report, we state our contention that innovations in new
office technology have a vast potential to upgrade office jobs, skills and pay, and to
provide more avenues for job satisfaction for clericals. We present a sharp critique
of the rampant problems we found deskilling, devaluing, and degrading of women
office workers' jobs, a decline in promotional opportunities, potential for large-scale
job loss, and increased health nisks. (I will provide the committee members with
copies of the report.).

- Today, I will focus on five major societal problems posed by the introduction of
computer and telecommunications technologies. g

THE COMPUTER AGE CONFRONTS S8OCIETY WITH FIVE GREAT DANGERS

The “Computer Age” confronts society with five grave dangers:
The danger of structural unemployment in the not-so-distant future,
The danger of increased sex, race and age discrimination in a polarized workforce
The danger of degradation of working conditions and increased job stress and oc-
cupational health hazards in the oftice.

The danger of unaway offices and the dilemma of “office homework™ as a new
level of “office mobility” is achieved.

The danger, 1n the office and services sectors, of decreased productivity, decreased
efficiency, and declines 1n both the quality and accessbility of seryices for the gener-
al public . r‘g .

x

1. THE SPECTRE OF STRUCTURAL UNEMPLOYMENT o

The dynamic pf computer technology is against.job creation in any sector where it
1s applied—it 1s a labor-reducing technology. It already takes fewer people to do the
same or greater volume of work. The International Federation of Clerical, Executive
and Technical Employees (FIET) predicts that for white collar employment, “there
18 hikely to be a cumulative employment impact hitting one sector at a time but ,
building up over a ten year period.”” A 1978 studﬁ for the Organizationt for Economic,
Cooperation and Development, reported.in the New York Times, warned “The evi-
dence we have 1s suggesting increasingly that the employment displacement effects
of automation anticipated in the 1950’s are now nning to arrive ”

A French study for the Ministry of Industry predicts 30 percent reductions among
clericals employed 1n the finance industries by 1990 (Nora, 8. and A Ming, “Com-
puterizing Society,” MIT Press, Cambridge, 1980).

In the United States, clerical work is still expanding explqsivel‘y— the U.S Deﬁart-
ment of Labor estimates that there will be 4.6 million new jobs for clerical workers

*  nearly one 1n four of all new job creation in this decade. the continued need for
clerical workers appears to be “masking” the potential job-displacing effects of auto-
mation 1n office industries such as insurance and banking While employment in
barking s still expanding, for example, the rate of job growth slowed from 4 5 per-
cent annually from 1960 to 1973, to 3.2 percent a year from 1973 to 1976, while the
volume of transactions continued to climb steadily. The finance industries are

growth’' industries, while other'employment sectors lack similar advantage In
fact, today there is higher unemployment among white collar and clerical workers
than any time since the post-war years after World War 11, yet another sign of the
far-reaching effects of the recession. And there is an ever greater need for more
obs, not fewer. For women workers, the figures are startling While & record 12 mil-
{xon women entered the workforce in the 1970s, an ever greater number will seek
wgoréﬁ—an additional 16.5 million women—in the 1980s (Business Week, March 15,
1982) .

The effects of office automation on employment oeeur more slowly i the
U.S than in some European countries or neighboring Canada, but a dramatic loss
1n jobs 1s very pessible in the next 10 to 15 years. We must begin developing public

l.
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licy op these 18sues now Because computer technz)logy affects both blue<collar and
) lar jobs, we are faced with the disturbing guestion. where will new Jobs be
created at all in our économy of the future? ‘ .
2 THE DANGER OF INCREASED SEX, RACE AND AGE DISCRIMINATION IN A PORARIZED
. WORK FORCE .

There is increasing concern over the danger of "polarization” of the office employ-
ment structure, with an increased but still small number of highly technical Jobs at
the uppermost level and a large number of deskilled jobs at the base, with a "skills
gap” between them that becomes harder and harder to bridge (Menzies, H. "Women
and the Chip,” Institute for Research on Public Policy, Montreal, 1981 See also
Driscoll, J W, “Office Automation The Dyramics of a Technological Boondoggle,”
Sloan School of Management, MIT, March 1981) The result is a new version of the
“internal dual labor market” that translates into more sex segregation for wamen
office workers Office automation relies on a base of data-entry and data-processing
Jobs which involve repetitive, standardized, fast-pace and accurate work By homog-
enizing many different clerical functions into information-processing at djsplay ter-
minals, jobs become more interchangeable. The charactfristics of secondary labor
market jobs—low wage, low-benefit, high turnover, -unign, insecure and semi-
skilled jobs—are extended to the office.

A manager described the changing structure of oftice
writer Barbara Garson (“The electronic SweatshopT
Future,” “Mother Jones”, July 1981, pages 32-41). “We are moving from the pyraid
structure of office employment to the Mae West,” he said. “The employment chart
of the future will still show those swellings (of good jobs) on the top, and we'll never
completely get rid of those big bulges of clerks on the bottom. What we're trying to
do right now 1s pull in that waistline (expensive middle management and skiiled
secretaries) ” -

In an assegsment of word processing, vendors’ claims compared- to users’ experi-
ences and research findings, Dr Leslie Schneider of the Institute for Industrial
Social Research, University of Trondheim, concludes “The possibility of ‘new and
more stimulating careers’ with word processing will be limited to a few super secre-

, taries at the top and not to the majority of clericals . . . Most clericals will prob-

ably end up with the same or more routine jobs unless there is a planned effort to
improve théir work,” (Schneider, L, “Words, Words, Only Words How word proc-
essing vendors sell their wares in Norway,” IFIM, Trondheim, 1982).

““Sek, Race and Age Discrimination Continue,” and are nat only perpetuated but
are often made more intense. - ’

The explosive growth of computer-related occupations ushered 1n with the office
automation Tevolution represent an unprecedented opportunity to address the long-
standing problem of sex and race segregation in the office work face. The Bureau of
Labor Statistics projects that approximately 685,000 new Jobs will be created in:the
19R0’s—an increase of 47 percent by 1990 (BLS, USDL, “Employment Trends in the
Computer Field,” 1981) These jobs include computer operators, computer techni-
cians, computer programmers, systems analysts, data base manegers and other in-
formation specialists and computer specialists Some observers estimate that the
need for programmers 18 already 40 percent greater than the.current supply (See
Jobin, J , Women’s Dayw1981)

While women have made progress in entering computer fields (women comprise
29 percent of computer programmers and 22 percent of systems analysts, according
ta 19%0 BLS statistics), researchers find persistant disparity in placement and wages
of women compared to men (Dubnoff, S, “Women in Computer Programming: Do
They Get an Even Break®”, Center for Survey Research, Boston, 1979, for example).
Womeh are underrepresented 1n the better programming and specialists’ Jobs, they
*are concentrated overwhelmingly in the lower ranks of computer jobs. While 78 per-
cent of the women 1n computer occupations work either as keypunchers or comput-
er operators, only 31 percent of men in computer jobs are 1n these posttions. In fact,
computer operations has recently become "feminized,” shifting from 44 percent

“women 1n 1975 to 60 percent women in 1980. Pay increases declined 1n these Job

categories during the same period

The participation rate of women predictably decreases as one climbs up the office
computer related job ladder over 95 percent of keypunch operators are women, 62
percent of computer operators, and 75 percent of office machine operators are
women, only 26 percent of the higher-paid computer s ciglists are women.

Minority women are especially concentrated in “back-office’” data entry pools,
often involving shiftwork A recent examination of trends in job segregation byerace
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and sex by Julianne Malveaux puints out that the clerical jobs that black women
dominate—postal Jlerks, telephune operators, keypunchers, duplicating machine op-
erators—have 2 "behind the scenes’ character to,them (Malveaux, 4, “Recent * °
trends in occupational segregation by rate and sex " Paper presented at the Work-

shop on Job Segregation by Sex, National Academy of Sciences, Washington, D.C, '
May, 1982, Many uf these jobs are the special targets of office automation. There ,
are about a quarter million keypunchers today, for example, some'20 percent of
whum are black and other minority women Keypunchers are typically older and

have lunger jub tenure than the average clerical worker These workers are particu-

larly vulnerable—keypunching 1s an occupation expected to decline in the next 10
years \aceurding to Department.of Labor predictions), and should be targetted for
meaningful job retraining efforts ..

Older women. clerical wurkers also face exacerbated problems as their jobs under
go technological thange The notion that “older workers don't want to learn newe
things" is a prevalent stereotype In our view, the problem is exclusion of older
workers from on the job training programs, as we found in our study, “Vanished
Dreams Age Discrimination and the Older Woman Worker” (Working Women Edu-
cation Fund, 1980) Some of the expenences older women office workers told us in-
clude “ . .

“They don’t want to "waste’ training on an olderperson.” -

'I told them so many times that I wanted to be trained in data-entry when the
program began,” said one frustrated J9-year-ld woman *“Instead they hired two
younggmen off the street in their 20’s, and had the nerve to ask me to train one of
them to be my supervisor after he went through the data-entry course " '

A 49-year-o an who talked to us during a lunch-break from job hunting

r+~said, First it started out as a rumor—that half of us were going to be replaced by
new wourd processors and CRT machines. Well, within a month they-had laid off me »
and four other girls, all of us with some number of years in towards our pension
Now they have two kids right out of high school running those machines.” Rather
than the two kids,” the older employees could have been trained to run the new
machines. Insgpad, Shey were laid off i

-

4 DANGER UF PEGRADATION OF WORKING QUNDITIONS AMD INCREASED OCCUP‘ATIONAL
. HEALTH RISKS, ESPECIALLY INCREASEP JOB STRESS

Let me take you into the worldeof the automated office by telling you just one
woman'’s story * .

‘Rose reentered the worlsforce after 20 years away Her excellent typipg skills
- quickly landed her a job as one of 12 CRT operators in a downtown Cleveland pub-
lishing company. She found that office work had changed a great deal daring her
years away from the workforce 'The chairs were good and the machines adjustable,
t00. But I have never been confined to one place doing key entry at such a pace’
She explains, ‘The computer at one end of the room keeps track of‘the keystrokes
you do. The more key strokes, the more money you might get "At’the end of the day,
the figures are posted <You look at your speed, you look at everyone else'g and you
say, “Tomorrow I'm going to do better ' They get you thinking just like they'\want to,
you're redlly pushing hard.” .

Rose's situation .may sound extreme, but ot really The underlying principles are

moure and more widespread. Constant computerized monitoring of individual work-
\ ers’ speed and volume of work is used to establish a median “quota;’ or “average”

«

fur the output’ reyuired of each employde. the workload demanded is then continu-
ously revised upward. Tymcally, workers in the lower third by speed or volume are
. ptessuredr? meet the “average.” Once they've done 30, the “average” then becomes
the 1mnimum’’ acceptable level and the pressure to increage speed and workload -
begins again. Failure to meget the “‘quota’ or “‘average” can result in disciplinary
actson or loss of one's job, cther workers will leave ““voluntarily” if the pace is un-
:;eurg(li)le. Such systems will make’s‘peed—ups a way of life in the office if unchal-
eng .
Problems which threaten to degrade office working conditions for the majority of
clerical workers include. problem of deskilling, devaluing of office work, and in-,
Zreased health risks re}ated to poor machine design, Workstation design and poor job -
esign . .
Problems uf deskilling. —Whule office automation has improved jobs for some, the
mayunity of women office workers' jobs are more closely supervised ard incrdasingly
"specialized’'—meamng that each person Performs gver smaller fractions of the
larger task, When tHis happens, each job requires®less training and offers less
« chance for, advancement When hew computer systems are intr‘yuced, certain skills
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may be made obsolete ‘while new skills are belittled and unrewardmg and variety 1s
- lost from the work The problemssof “deskilling” can occur 1n a.v riety of ways.

“In the midwest headyuarters of a multinational corporation, secretarial jobs
were broken down into component parts when work-processing equipment was
brought into the department As a result, one woman. does electronic filing all day,
another extracts data all day, one answers phones all day, another handles corre-
spondence all day. and so on The company requires that each woman do a ‘tour of
duty’ of several months in each subtask in order to be considered for promofion. In
other words, gach woman must be promoted four times to get back where she start-
ed ‘This 15 one example of how companies yse the power of new office technology ta
wipe the slate clean and start over with new rules” .

Clerical jobs are bécoming more dead-end, as career paths are disrupted, and al-
tered for the worse more often than not’ Sociologists Roslyn Feldberg and Evelyn
‘ * Glenn found 1n a 1977 study of five large empolyers in New England that when

) computerization was introduced, the proportion of low-level clerical jobg remained

the same, and that clericals were rarely upgraded to fill new skilled Jobs. Phe study

found that the automated clerical jobs were more mechanical and narrow, and that

“the main avenues for clerical workers are either horizontal or downward,’ but not

- up'Feldberg, R, and E Glenn, Social Problems 25, October 1977, pages 52-64. Also,
~ work 1n progress, discussions with authors). L

We often hear that ‘“1t's only the boring Jjobs” which are eliminated by automa.
tron, that new office technology “will eliminate boredom and drugdgery once and for
all,” and the new jogs will be more interesting and stimulating. These are among
the most common n‘ﬁhﬁ about. computer technology.

A recent study of Wall Street legal secretaries’ jobs shows how thése highly
sitled and high prestige jobs were adversely affected, leading to demoralization, job
dissatisfaction and job insecurity among the women (Murphree, Mary, '‘Ratjonaliza.

. tion and Satisfaction in Clericai Work. A Case Study of Wall Street Legal Secretar-
” tes,” Ph D Thesis, Columbia University, N.Y., 1981). Dr. Murphee found that:
“while early form of office computerization served to upgrade and assist secretaral
worklives current innovations are striking gt the heart of the traditional legal

ing and responsible tasks traditionally in the legal_secretarial domain are gradually
being transferred away from the secretarial to cadres of professional and para-pro-
fgssional workers such as para-legal assistants, librarians, accountants, personnel
“specialists and word-processing proof-readers, thereby reducing the secretaral func-
tion to one of merely ‘telephonie gatekeeper.”” .
A 1980 study in a Swedish insurance company found that 100 percent of the VDT
operators felt there was no decrease ih the number of routire tasks, the mental
strain, or demand for attention since the introduction of the VDTs tJohansson, G.,
‘and Aronsson, G, 1980, Stress reactions in computerized admimstreave work,
+ Stockholm. Sweden) A team’ of researchers fronr the National nstitute Occupa-
tional Safety and health (NIOSH) conducted a field study on VDT workers in 1930,

lines in manufacturing plants in the sense that they involve minimal control over
. tasks or workplace, boring, repetitive tasks, work overload, close monitoring by su-
tion processes designed to simplify work in order to increases “thru-put” without
concern for human elements turn such offices into clerical assembly lines akin to
pdustrial, mechanized, paced”assembly line " (B.G F. Cohen, M.J. Smith and L.W.
Stammerjohn, Jr, “Psychosocial factors contributing to job stress of clerical VDT
‘perators,” i “Machine-Pacing and Occupational Stress,” Taylor & Francis, Ltd.,
London, 1981, T .
Devaluing and under-valuing of office work. For the majority of women office
whrkers, office automation *means working harder 3dnd faster, for more people at
" once, without getting paid better Fulltime VBT opkrators in 1979 made only 37
more o week than conventional typists, despite claiths by computer vendors that
productivity soars from 38 to 300 percent depending on the nature of the work. In
-the banking and insurance industries (among the most computer-intensive) wages
for clericals are 8 percent 46 19 percent below already low national averages by oc.
©  cupation aceordinghto the U S. Department of Labor. .

t Office workers also find that their new skills are undervalued and .often go
unrewarded Employers underestimate the skills of experienced word processing op-
érators, for example Some experts believe that word-processing may provide a natu-
ral “sfep” to computer programming if the relationships between the different skills

. are understood Acgording to Linda Taylor, President of the Association for Women
m Computing, women doing wdrd progessing “know the conventions of program-
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secretarial craft and creating a number of sefious problems . . the most challeng-

T They observe that *Clerical VDT workers' jobs are akin to machine-paced assembly

pervisors, and fear.of being downgraded or replaced by the VDT . . . . Computeriza- .
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ming, how to wmmunicate with and jnstruct a maghme, how to store and retrieve
data That 15> unly a step away from COBOL programming—and not a major step ”
An artile on pruspects fur pay equity in federal empoyment gives an example of _ .
how adaptation to new technology is nut carefully considered 1n job evaluatign sys- .
o tems Lyne Revo-Cohen calls the case of federal word processors *a (lassic example
of how compensation has not kagk pace with new skills requiged to master techno-
luncal changes  She wntes that When the government re-audited jobs of clericals
- using word processing equipment. the b classification was lowered Word proc-
essurs were infurmed that because their jobs required more than 75 percent typing,
and because the end product of their wurk was a typed manuscript, the job series
will top wut at GS 4 This contrary 9 the fact that the job had become more techni-
«al compliated, demanding and productive The impact on morale and turnover
o has been highly negative and vostly Another option might have been to take the job
s sut uf the Jerk-typist category. reclassify it as “video-text operator,” and build in a
broadened career ladder .'Revo-Cohen. L “Federal, Service Labor " Relations
Review, ' spring, 19=2, forthcoming: : . -
Increased health risks assuciated with work at VDTs and related especially to the
vrgamzativn »f work in automated offices are discussed 1n Working Women's report,
Warning Health Hazards for Office Workers” 1April, 1981, Cleveland! .
Research 1s beginning tu uncuver a virtual epidemic of stress symptoms and
stress-related disease among office workers Millions of workers are affected And
the symptoms do nut disappear at the end of the work day Millions of families may 5
also be affected by the problems caused by office job stress  ~ |
A 1479 =0 study by the National Institute of Occupational Safety and Heaith
‘NIOSH, fuund alarmigg’levels of stress among women video-display terminal opera-
tors a Blue Shield s ngn’;’ranmsco offices In fact, the study fouhd the clearical VDT
uperators showed higher strees ratings than any other group of workers NIOSH has
every studied. including air traffic controllers Eighty to ninety percent experienced
eve strain »r muscle strain High levels of anxiety, depression, and fatigue were re-
. ported ‘Smuth. M.J et al. NIOSH. Putential Health Hazards of Video Display Ter-
. minals,” Cincinnaty, June 19%1f
Findings from the Framingham Heart Study released 1n February of 1380 showed
that women clerical workers develuped coronary heart disease (CHD)—clearly iden- -
tified as a stress-related disease—at almost twice the rate of other women workgrs
Women clerical workers with children_and married to blue collar husbands devel-
oped CHD at neagly twice the rate of all men workers (Haynes, S. and M Feunleib,
American Journak of Public Health Vol 70, No 2, February, 1980). -
Throuh autumation. the enjoyable aspects of clerical work—variety. contact with
-utber peuple, natural rest breaks' and changes in routine—are threatened with
ehmination The most stressful aspects—repetitive tasks, constant sitting, dead-end
Jjobs. 180lation. a relentlessly fast work pace—are on the rise .
An estimated five to ten milion videodisplay terminals, (VDTs; were in use 1n
1977 The long-term health effects of sittlng before a flickering screen for eight
hours a day will take years to detérmine The short-term effects, however, are al-
ready Llear eye strain. headache, back, neck, and shoulder pain, fatigue, nausea.
e digestive problems. short-term loss of visual Jlarity and temporary changes in color
perceptivn «See Warnung , WWEF, 1981) ‘While some' new models of VDTs are
designed for better safety. thwccx;unt for only a fraction of machines in use

Many of the bealth problgi¥s associated with VDTs are related to psychosocial
. facturs In the NIOSH stud¥*when clerical VDT operators were compared with
cwnventwnal glericals”’ and professionals using VDTs, the researchers found that
The pattern :-'Fnergmg frum the results clearly indicates that the clerical VDT op-
wrators re port the *highest Stress level, the professional operators report the least
amwont and the erical workers who do not use VDTs fall in between Thus suggests
VIZI ise i ot the only contributyr to jubstress elevation job content musy also be
a4 itabutor NIOSH, 19%]) There were vast differences between the VDT c¢leri-
wals «nd VDT professionals 1n working conditions the degree of decision-making,
cuntrol vver sorkpace® and job tasks. use of skills, and satisfaction and rewards for .
the work done ’ .,
This findipy undersw ores our view that 1t's not the technology per se which causes
these problems. but rather how the technology is ‘dsed by mfinagement, and how
~ workers are allowed to, or forced to, uge 1t

(
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4 THE DANGER OF RUNAWAY 6??[(.’1’3 AND THE DILEMMA OF OFFICE HOMEWORK

. 1
The combination uf telecommunications and microprocessor technologres makes it
possiblé for office work~to be getgraphically dispersed and, reorganized, as a new .
level of "'office mobility” 15 achieved ’ ’ ’ <+ .
Runauway office work —We are beginning to see more movement, of office jobs, * .
particularly by the clencal-intensive finanee industries Citibank, for example, -
moved its credit card operation to South Dakota because the state has no ceilings on .
the maximum interest rates which can be charged for.credit transactions Delaware
loosened its banking laws in 1985}. thus attracting credit and lending offimes of ten of
the nation’s biggest banks (US News & World Report, Februaty 2, 1982) Other .
states ‘and banks! are expected to follow swit This can trigger a competitive chain
reaction similar to that which has developed over tax incentives to business in the .
manufacturing sector 4
The “offshore office”’ provides another parallel to the expgriefice of runaway fac-
tory jobs A certain amount of bulk information-processing work has been per-
formed outside of the country for some time In the past, this work was shipped to
and from offshore location by plane but can now be done via satellite by entnepen-
eurs LiKe George R Simpson of New York-based Satellite Data Corporation, recently
interviewed 1n Business Week (March 13, 1982) Mr. Simpson's company relays .
printed materials by sate to Barbados where 1t 1s done by data entry clerks _
earming an average hourly wag&of $1 50 In'Simpson’s words “We can do the work -
in Barbados for less that it costs in New York to pay for floor space The eco-
nomics are so compelling (that a company) zould take a whole building in Hartford,
Connecticut, and transfer the whole function to India or Pakistan.”
‘Office homework” poses a dilemma for policies to protect workers from unfair .
labor practices while allowing flexibility for workers who might not otherwise be
able to work We believe there are positive and negative aspects involved in ths
problemmatic trend , < R ¢
Sull in a very experimental stage, it is unclear how big a trend "“telecommuting’’
might become for clerical wourkers It is certainly a possibility which should be moni- , 5’
tored and analyzed carefully, and an area where effective public peolicy needs to be
developed Experts quoted in Business Week recently (May 3, 1982) predict that as
many as 15 wrillion workers could be earning their primary income from so-called
homework by the mid 1990’s Y
The 1mplications of electronic homework will be very different for workers in dif- '
ferent positions of power and prestige For professionals and executives, having a
computer at home s highly convenient and ‘gives greater flexibility, wherseas.for .
clericals such as data entry workers the work will be monitored and paid under
piece-rates in electronic homework sitgiations The history of gubcontragted home-
work for lower level workers 1s one of employers taking advantages of 1solated wm}-
ers through decreasing piece-rates, reduced benefits, and evasion of labor laws . ,
A thoughtful assessment of the social Guestions involved in the ""telecommuting”’
trend 18 provided by Professér Margrethe Olson of New York University (Olson,
CAIS Working Paper 225, NY U, 1981 : ‘
Office homework is often touted as an easy solution for the critical shortage of
childcare for working parents with small children Yet Olson found increased stress
among office homeworkers with families, especially women In fact, 1t i3 not a solu-
tion childcare at all—women who can afford to will have a babysifter in the 3
hom# while she 13 working, or will take the child t daycare if available. .The notion .
at mothers can'jusbsit at a terminal and ‘take care of children atethe same time
ust doesn’t match what women do or want to do for their childrén. Yet, given the
choice of no work or working at home, virtually all the women with small children
in Olson's study said thsuq\ﬁli;};;ose to keep werking
Olson’ found that individJals are guccessful at homework tend to be withe .
drawn from social and community Lfe If one has children, the ability to "disci-
pline” one’s family i3 an important factor in working at home sticcessfully.
aIn 9 to 7's opimnion, Olson’s findings suggest that those who could benefit most—
lower income mothers of small children—are not necessarily the workers manage-
ment will consider for employment first or even at all. Work in the home 1s not the
answer 1o the lack of childcare facilities—women stll desire and need daycare cen-
ters or bahysitters to care for children while they work, whether they are at home
or in an office, and need the wages to afford to
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5. THE DANGEK IN THE OFFICE AND SERVIGE SECTORS, OF .DECREASED PRODUCTIVITY AND
EPFICIENCY, AND D¥C1INES IN THE QUALITY AND ACCESSIBILITY OF SERVICES FOR THE R
GENERAL PUBLIC ' s -

Studies on stress, automation and health show that error rates increase anywhere
from 40 percent to 400 percent when the control over the pace of work is taken
away, from, workers and given over to a machine-controlled system Constant com-

+puterized monitoring of individual work performance, the use of prompter devices,
andgtitomatic call distributors are creating the electronic equivalent of the moving
assefibly line, which some researchers believe will have worse effects on error rates
and workers’ well-being than the notoriously alienating industrial assembly line

In other words rigidly computer-cuntrolled office work systems are counter-pro-
ductive as well as harmful to one’s health. A study by NIOSH finds that both joR.
satisfaction and performance improved when operators cofitrolled their own work
pace (Cohen, 1980 ‘

An office worker told Harvard Business School Professor Shoshanah Zuboff

When a person makes a mustake with a computer, to try and get that mistake
corrected is so much red tape So you tend to let it go. Maybe when they see how

bad the information 1s, they’ll give us back, our jobs

SUMMARY .

Altogether, we must face the danger that the future ¢ould be worse than the pres-
_ent—and that it will only be better if we make it better through conscious efforts

We firmly believe that each of these dangers can be turned on its head and trans-
formed into an uppurtunity to address problems of todaj’s workforce and the work-
force of tomorrow The flexibility and versatility of computer technology makes it
uniquely possible to create better jobs, better working/conditions, better uses of
human resources, unprecedented chances for advanceMent to address and reduce
discrimination by designing training programs which provide for “occupational
bridging, the ability to provide improved services and more widely available serv- S
ices, and to provide increased employment by implementing new technologies with
social criteria in mind.

We believe there 1s a critical role for public pohcy, for the development of inter-
ventions which will prevent the problems posed by computer technology in the
American workplace, and help release its potential benefits for all office workers 9
. to 5’s recommendations represent first steps in this process. '

Action by the Congress 15 urgently needed for several reasons 1) Employers do

not willingly take actions needed to protect office workers’ health and well-being, 2)
More than 50 percent of all US. private sector clerical workers, and more than 80
percent of public sector clericals, lack union representation. and therefore do not
have access to collective bargaining as an avenue to improve working egnditions and
challenge unfair management practices, and 3) Office automation is|being intro-
duced so rapidly that action must be taken néw before 1rreparable harmyis done to
office workers' jobs, health and quality of working life.

We must recognize the magnitude and urgency of the dangers we fa
consultants predict that in 2 to 5 years we may have'a “frozen techyology”—ad* -
verse effects will be frozen 1nto place .,

We as a society are in a critical time in the 1980s to 4nfluence office automation
while the technology 18 still in flux We are in a race against time to avoid these
dangers, and the clock 1s ticking . .

Thank you very much . B . . . .

RECOMMENDATIONS FOR ACTION ON OFFICE TECHNOLOGY, 9 TO 5, NATIONAL
ASSOCIATION OF WORKING WOMEN '

i) Ensure all US workers certain basic rights in relation to new technologies, to ¢
include The right to advance information about plans for new computer systems
before decisions are made, the right to relevant training and education during work-
ing hours, with employers providing “release time” with pay, the right to partici-
pate in systems design, and the right to funding support to choose technical consult-
ants of their own, the right to have “technology representatives” chosen by workers,
who recewve special traming needed to represent workers' interests and concerns
about new systems, and a protected right to refuse to work with new computer-
based systems 1f they have not been consulted, if workers, concerns have not been
met, and if employers are abusing new technology in ways which devalue, deskill or  *
degrade jobs, adversely affect bea]th of otherwise undermine working conditions

7

. :
A3 ]

b * ° »




a e
-~ ‘ - H Yy

84 . . N MR
2r Act to p;olect the occupational health & wel-being of office workers by adopt- ’ |
-~ ing proposed Norwegaan regudations hmiting work at video display terminals (VDTs)
. 10 50 percent of the wurking day. 1n order to promote good job design,’ 4
‘31 Adopt the following measures for al public sector clerical workers using VDTs

‘CRTs). to serve as a model for private sector employers the proposed Norwegan
regulations on work organization in VDT work. the National-Institute for Occupa-
twnal Safety & Health (NIOSH: general recommendations to reduce potential ..
health risks of VDT work, including provisions for rest breaks (15 minutes per 2
*hour of visually intense, high workload and. or highly repetitive VDT work); and,
- guidefines for VDT machine design features, adopted by the state of Wisconsin for -
purchase bids of new equiphent, ' .

41 Restrict computerized moanutoring of individual work performance, or other
methods of computer<ontrolled pacing and measurement of work, as an invasion of .
workers' right to privacy
- * 5 Provide funding support for training initiatives on new technology, targeting

’ funds for programs whick will benefit those most in need, such as Women and mi-
norty workers, older displaced workers and re-entry workers, unemployed youth;
and the technologically unemployed .

Funds should be targeted for industries where computer techrology 1s being intro-

duced rapidly .

6 Conduct studies to assess the impact of computer technology in key industties

such as insurance and banking, with special attention to such issues as the effects

of automation on pay scale, job -descriptions, and promotional opportunities for

womefi and mmority workers already concentrated at the low end of the pay scale;

particular ympacts on long-term ‘and older employees, impact on turnover tates; rs

" impact on incidepce of involuntary part-time, shiftwork and piece-rate work; poten- -

“tial employrient displacement effeéts, and effects of centralization, monitoring and IR

machine-pacing-of work. . . -

. ‘T Conduct” a study to assess the practices and responsibilities of the computer

industry. - A S S

%) Beview the staté éducational system, its programs and capabilities, in light-of =

. -the 1mparts'sf computer technology. T : :

L+ . b Burvey lahor organizations to identify problems of their members, their con-

T.. . ' thins dndsuggestions for solutions to problems of new technology. . -

: . New'office techrology sheuld mean. Use of more skills, not fewer skills on the Job; -
* ' more coptrol over the pade and prganization of work, not.fesa control, more decision- , . ..
[» - . making, not fess, und increased productivity should be eompensated by: mereased .
- . Pay mare breaktime, and/or teduction in Jweekly hours without a reduction 1n pay e e
- ~or.a combmnation of ajlof thegbove. . Y 1. .- - R N
3« . Mr Miugk. The ¢lock. is also. ticking for us. We are going.to .
" have 6 break and go vote,. - - U T o T R ELTT e

w7 If you'can, if your schedule will allow, it,.I would. appreciate it if . .
" you could stay and respond to questions that we might have... - .
=" We should be back within 20 minutedh, ', - A T T
- - [Briefrecess} . v T
Mr. MiLLer. The subcommittee witkreconvene. " SRR LI
I want to thgnk ypu very muth for ydur presentations, and you, .
have raised a number of different lssues’ as to the different points = . e ]
of view as to the impacts of autoration, and those will specificafly., . ...
be addressed in the future hearings. N R R
Let me ask you, I have some concerns, not concerns, but Tguess 1. ...
am having trouble grasping in an industry such as.yours, jin the~ .- - .
banking industry, this idea of continued employment expansion, . . .
and paralleled and continiled expansion of automation. within that-. .
industry, and I just—I am not. quite sure how I understand.how the .’
two come about together, and T say that when.I look at.an industry .
that in many areas is now eross-pollinating with. other parts of the . .

financial industry, brokerages and banks which are starting to look

a lot more alike and consunier services, and I guess my question.is, = _
does this start to top out at'some point as the banking, financigl: . _

'
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, - where you

~ -~ viduals job responsibilities.

3

( ifidustries cor'molidate,/ Whethey “it_ ‘consélidg},éé into Pfokeraée' R

houses or banks or into both. .

Keypunch operators, well, at some point your. fnfo"r'fmhi‘ox.lai base = -

has the ability to update itself. , - “ -
Mr. ScHRAGER: We would no longer be looking for keypunich op-
erators, but other types of skills. ' .. ' - .
It.is trye that banks are finding themselves in competition with
companies other than banks. N ’
.. What wé have found, though, is that the difference in our’com-
petitive stance is the diverse QBSS of service we can offer our cus-
tomers. L PR ; “ . “)_ . ) ' -
_ That is in terms of both quality and timeliness, and much of
those kinds of services, almost entirely, are systems services &s op-
posed to the old type of-banking services such as lending. L
Right new, in terms,of different types of prdducts that we are

getting involved, in, they are basically data processing-oriented

" . types of service

.. You talk about.the probI"éfﬁ of geachirig a pamt
have, & fully integrated system that is compatible, at ~
, least across your company, and.I assume other gompanies in this

. Mr. Mi

field which ‘are léoking-for the same basis, whether they are an

energy ¢opnipany, or a financial company. S
I speak as a layperson, that that suggests that you will be able to-
offer a wider range of services with fewer fieople offering those .
. seryices, and if that is true, that is inconsistent with this parallel
growth pattern. ... e L A NN
" Mir. ScHrRAGER. Fewer types of devices, not necessarily people.
We are looking to create a strategy which would allow us to inte-
.grate the various.types of.systems that we put in place.>" .

What. we have now is, as was mentioned in oné of the earIiep_t:psf:
timonies, the number of different vendors that are producing

o3

,equipment, and the number of different vendors that are producing .’ ]
7 software L B U S S P
. .Not all of this equipmeht and software is cbinpatible, and 1f ndi= "7

", vidual departments within an organization are allowed to go aliead . ~

... and develop their.own system strategies; they may not, be able'to’ ~ - B

be integrated at some .point in time, which may lead an individual,
a manager; a secretary, or clerk finding himself or herself sitting -
Jin front of multiple terminals in order to do one piece of ‘the indi-"

Miz: MiLLER, Would it be fair tb,f)féfi‘xcf in 5 or ld‘yéars’ fime, i

%", that arises, that. will be smoothedt“out within that process, to

-

B!

Chaa -

A

.achieve the efficiencies and integration that you desire? That may =~ .

happen as you haye this immedigte short-term buildup in automa- -
tign, bub over the long run that, too, will be integrated. -. .. -

Mr. ScHRAGER. It is somewhat dependent on- the different types

_..of creative services, that can be provided by both the computer i~

st

- -dustry and by the individuals wh¢ are using the system’s activifes.

T 7. We are getting into activities now, such as things like home.
27 e hanking, which is still very miuch in ifs early stages.- e

Two years ago, It probably won't have even been highly consid =~ * .
‘ered as'a viable product!to:offer ouf customers. . o T -

That could.lead into other kinds of activities which miay, in fact,
.. preduce new kinds of softwarg, new, kinds
P e S P
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more creative kinds of services. All needing peo;ile to develop and
maintain these systems activities. * .

[

Mr. MILLER. Any other comments? - : -
Ms WonL. I think it is true to say.that we are moving toward

the design and implementation of systems which require fewer in-

termediaries. .- :

What that really means is that in the long run, as Judy men-
tioned, you are going to flatten the corporate pyramid. There will
be fewer people in the middle and at the bottom, in fact, because
"you aré not going to require the same number of specialists whose .
Job is to use the machine on behalf of the person whb will recieve
the end result. . - - -

Rather, the process of using the machine will become so refined .
and so easy; so much of it will-be done automatically, that you will,
in’ fact, require fewer people as intermediaries te use the-machine . ,
on your behalf That clearly has implications in terms of employ-
ment displaceraent, unless the economy is, growing very rapidly.
There is no question that there is an implication’there. .

" Mr. MiLLer. Judy, any comment? . e S LT
+ Ms GreGory. Well, I think that there are a couplé of things. -

The kind of thing that Amy Wohl described Taises a couple of . ’
questions, and one is, who has access to thpse.new mare intégrated .. . . .-
jobs, and, again, I would ‘restate the concern that miroritys women,, »..% -.
and ,older workers not be left behind’ when newer, better jobs are * ., -
cteated, and the connection with education and who gets, what kind- < . =",
of education is an, ‘tmportant confiection that [ think this.commpps . .- .

. tee can pursue, so that, for example, I know people yubb_ate send- ~ Y
» . ing their children to computer literacy courses gt.the dge 0f.10, But v
those are as yet private courses, an you get that repetition of,a _ -, 1
theme of a polarization of the society. there, that.some people wilt . - .,

*bé able to afford fo becéme computer-iterate_more. rapidly. than'™ .. ,

others, and it will widen phe gulf for those wha remain behind, . ..v _ ...

Second, in the area of what kinds of services are provided, again -
we hre seeing services created amd provided for.ah elite. You-lpok. -~ ...

at computér data bases in public library gystems as an.example; .

* that those aré gervices where“the library pays a fee to have the

service and people pay a fee to use the service, and it défiés in the. | Co

conscience df many librarians, i deftes theik notion. of the public Y

service role of libraries and ‘starts to splinter that kind of thing; so oo

thinking thoughtfully about what kind of seryices we want, what .

the quality of services would be .in the public ’a,nc\l private sector ig

*

’
.

ane way to mitigate the employment effects. Lo P \
A second effort that is needed i5 those kinds of technical systems, s
how they are created in relation to the good middle-level jobs that L
do éxist and to protekt those jobs through proper job design andjin- . ..*
. novation. L SR TEL T, oy et
¥ > There was a study dbne by Elinor Winn, whp testified to the Na- .
tional Academy of Scienées sometime lasg, year, and she lookbd at
the work done by clerical warkers, and she found it was problem-.
- solving work. * e ,
. It is interdependent on different employees, not parallel in that :
- way to some kinds of production work, and she proposed that tech-
riology' be designed to continue that kind of problem-solving "activi-
ty. that kind of social fhiteraction of those work groups, but she con-
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. cludes by saying that-a lot of the éfforts in the computer industry
are to design,_systems to eliminaté workers, and I think that needs
to be challenged at that-levél of-innovation.. .

‘Mr. MiLLer. Mr. Ratchford? © .+ ‘

Mr. RatcHrorp. I 4m going® fo.refrain, and I would like to ask
questions, but I fear in the next.hour we are going to be called to
the floor, and knowing .we hate ancther panel, I will simply re-

- ®erve,my questions. - . o r R
. Mr. MiLLeR. Let me restate the fact that you have raised a whole
_ rapge of issues from whether or not you are only going to get 20
." percent of your workforce off the campus, to’ whether or not you
have the ability to do internal retraining within the industry, to
. the speed of which we expect this fo také place in"the office, and
finally to a number of very disturbing issues of whether the off-
«shore office, which, I think, has tremendous potential. I was recent-
Jy in Haiti, where I saw %an offshore assembly operation, with very
much the same potential as you have described with integrated ef-
_forts, as we now see in the automobile industry. Components ca
., bé made in.a number of different areas of the world, so that neve
again ave you vulnerable to a long-ter;n workstoppage in any singl
. plant, because that body part” or engine part, or whatever, can
~ simply be brought in ffom another area where that is not subject
m/us K / N .‘. ° . - B B A . .
~ So you have laid out a host of issues that we will continue to ad-
dress 4s. we become more and more specific with respect to the
impagt of automation, and I appreciate your time, staying with us
sq long this morning.
", Thank you very much. =~ ° .
We will go ahead and run the film, which takes about 7 minutes
_ here. Feel free to come stand behind the projector or move where
- “you can seg it here. oo -
-+ ."""'Mr. Munson, you are going to narrate this.

STATEMENT OF GEORGE MUNSON, VICE PRESIDENT, UNIMATION,
b s : - - INC. . 4 '

v Mr/ MunsoN. There is sound, but I reduced a longer film into
some clips that I thought would be most appropriate for this morn-
g, and the sound would come out a little garbled. )

Mr. RatcHrorb, Let me extend your invitation, when your sched-
ule permits, to come to Connecticut to see firsthand what we are
going to witness in this film, because this company is one of the
miraeles of technology. . . .

It certainly is something that western Connecticut takes great

_ pride’in, and it also raises the whole issue of what price progress.
In ,western Connecticut, this company is a major new employer,
. and we are pleased for that. We also know, however that in De-
-~ -7"%roit, it may raise other issues. >
_ Mr. MiLier. -Let e say that I don’t kgow how all of western
Connecticut feels, but this guy has been bending my ear about you
. for a-while. ~ '

- :If we-can have the lights, we will go ahead here.

1

[y ’

/ i N

ERIC = - . 9i :




88

Mr Munson What you are going to see are some short clips, of
various types of industrial robots in their environment, very briefly
and hopefully, it will dispel the usual image of the R2D2. .

This is a press-loading application. There are a series of five
robots transporting very large autombtive parts from one press to
another, and this was formerly done by human operators.

You can see the difficulty. Forging, diecasting, foundry work, all
of these are very hazardous and undesirable environments.

It is more so perhaps than glassmaking.

This is making funnels for television tubes, and, as you can well
imagine, it ig a very, very hot environment. It is also a very de-
manding one, because glass flows continuously, and.the work must
be done. )

A similar application to diecasting is’injectioh molding: This ma-
chine is unloading plastic parts from two large machines, again a
very hazardous occupation, because people have indeed got caught,
either limbs or their whole body, between those platens with: 2,500
tons of closing fgree. . i

This relates somewhat to our aerospace industry, because it
shows routing on a panel for a F-16, but very typical of that kind
of job in industry. o .

Another one in which productivity has been improved and scrap
rates reduced dramatically is investment casting.

Scrap rates as high as 85 percent have been reduced to 5 percent
or less with robots. ' :

Arc welding is another area that is a tremendous potential for
the robot There are literally hundreds of thousands of human op-
erators with a productivity that is perhaps 30 percent related to 90
percent for the robot. > . =

This application is one of those plastic parts you saw being re-
moved from the injection loading machine, a TV cabinet, and an-
. other class of robot is striping the decorative front of the panel.

By the way, that robot is a rather sophisticated and highly intel-
ligent machine, but it finds application in a rather mundane appli-
cations here, handling speaker magnets for automobiles, but a part
that is.very susceptible to damage, so quality is an important issue.

This is a very interesting application because the robot, in fact, is
not working very hard, but it has ificreased the productivity out of
that $250,000 milling machine by 400 percent. This js part of what
robots are all about, the increase in utilization of high-cost capital
equipment. .,

This ig a deburring operation being performed by the robot; now
on arc welding on automobile bodies, a rather new area of wire
harness making Looking %t some of the more advanced systems,
this iHlustrates the ability of the robot to see, as well as coordinate,
its motion with two moving conveyors. . ° .

The parts are coming randomly down a conveyor and looked at
by a camera and the intelligence is transferred into the robot's pro-
gram to instruct it on what the orientation of a part is so that it .
can now place these parts in a regular fashion.

This is just one illustration of the kind of thing it can do with
the more intelligent robots. '

This, js the application that has received the most publicity—
automobile spot welding. 4
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I think that will do it. . ‘

Mr. MiLLER. We are going to run over and vote, and we will be
right back. o -

[Recess for Members to vote.] °

. ) AFTERNGON SESSION

"Mr. MiLLER: Mr. Munson, since you started off this panel, why
don't you go ahead, and if. you have prepared remarks that you
would like to make, or we will put your statement in the récord.

Mr. Munson. I do have a few remarks, Mr. Chairman. I do have
a statement that I wish to have put in thé record. In that state-
ment, what [ tried to do was to position where our industrial base
in this country stands. And some of my colleagues hete earlier
today did a fine-job of that, I think.

If we do-not take advantage of thé technologiés that are availa-
ble to us, and in fact, the ones that we have developed, which we
tend to export, then we will continue to be low man-on the totem
pole in productivity. . .

So I would address these primary, issues. First of all, in the area -
of technology, improved manufacturing methods are essential to
sustained economic growth. I state this as a flat position that I
think anybody who realizes what is happening in the world mar-
ketplace would agree with. .

Technical innovation creates new industries and it does create
new and more jobs. I suspect even in its present infant state, the
robotic industry probably is responsible for at least 10,000 jobs that
didn't exist before. - : .

And, of course, competitiveness, and I am talking about competi-
.tiveness within the country, and worldwide, does require continual
modernization. In my brief that I submitted, I pointed out some of
the areas in which we are grgssly deficient in the way in which we
operate our factories, particularly as compared to some of our for-
eign trading partners, but I won’t go into all those details right
now .

A lot of reference is made, including the title to this hearing,
about the second industrial revolution, ‘and I think that that is a
fair appraisal of our current situation.

But I would like to say that in regard to robots themselvés, the
industrial robot, 1t is just one of many technologies that are driving
this industrial revolution. The robot does not stand alone as an
entity which is going to see its full fruition without the combina-
tion of computer-aided engineering, computer-aided design, comput-
er-aided manufacturing, automatic warehousing, automatic assem-
bly, all uf these things are essential and part of the second industri-
al revolution 1n which, I do believe, that the robot and the comput-
er, as 1t relates to the intelligence of the robot, is an integrator,
very definitely.

I"would also say that our—certainly our productivity history in
the last decade has put us in a very unfavorable position in world
markets We are n%competitive,' and if manufacturing does occur
offshore, and perhaps we do assembly work here, things of that
sort, it is because we have not maintained the modernization of our
industrial base, and therefore, have not been ‘competitive at all.

-
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Now, I also would like to put in context the fact that the robot is
not only a part of the whole scene as far as other technologi¢s are
concerned, but it is, indeed, a subclass of automation, the first ves-.

/ tiges of which we saw, in ‘the 1920’s when Henry Ford: put together
¥ the assembly line. ‘ R Dt

That was mechanization, it was not friﬂy-autom@tjon. Automa-

" tion didn’t come until maybe 15 years later. But-the interesting
thing about it, is that the creation of that method of manufactur-‘?
ing—and it has been historically so—through the first industrial
revolution and all through the decades up until this time, is that

' i(;gproved methodology in manufacturing has -raised our affluency.
‘ertainly-there have-beeh times of.labor displacement, times that
affluency has not always beei ‘passed’on to the people that are pro-
ducing the products. But in time, it happens. . .

The other thing that I would address to, is of course what you
saw in the film certainly illustrates that there are many jobs that
robots do, that remove the hyman worker frdm very. undesirable
environments. . o e e S

That is not always going tc: be so, ‘there.will be ‘applications.itt ‘- -

the future for robots wher¢ the jobs aren’t particularly undesiraple., .+ "
But unless we do something to. improve, the quality of produyct, as . .

n

well as the productivity picturet then fgain, we are no going to,be.,
competitive in the world marketplace,”, < ‘ :

- -

:

Finally, I would like to address to’something t}’iat'“y.o_u heard oyewr'."_ i
and over again, and that is that irs any evént, robots or whatever” .. ",

other technologies are being pladed in Gir. factories of today, there,
is an absolute need for a new look at, training.- T e s Ve
Referring to the last paragraph, of 411§ brief, the, rea} issue-regtd-"

Yy

i

ing the blue-collar workers and the tec nologicaly.advanéing écon-. Teo ?;’*f

omy is training. But we do well not tq thitdk -only in térms‘oézz'gbo-._.
tics, but in terms of our entire computerydriven woyld; aldﬁ' he So .
phisticated machines it has generated. U PN pecy

Skilled technicians, programers, and erigineers, of all kinds ares-
needed News programs are required to develop.the requiré eurricg
la, particularly at the vocational school level. ¢ e ey

And subsidies or tax breaks should be conside;e_d"i’or\intpla,nt; on- -~
the-job training, as well as company-supported oufside programs. .

We have neglected this urgent need. If we continue to do 80, it
will not be robots that take jobs, it will be our competitors. <«

. Thank you, sir. . -
(Prepared staterent of George Munson follows:]

»

PREPARED STATEMENT OF GeoRc.E E MUNSON, ViceE PRESIDENT, M}txmmc, -
’ UNIMATION, Inc, DANBURY, CONN . .

K

s -
I INTRODUCTION

Ever since the invention of the wheel, man has sought to ease his burdens
through the development and use of mechanical devices and aids in the manufactur-
er of goods goods that would protect him in his environment, improve his comfort
and health and generally improve his standard of living. . .

As hi inventive gentus progressed and the population grew, pressures to produce
more of these goods increased, as did the individual's desire for them and his earn.
Ing power to procure them Thus was born the first Industrial Revolution °

Iniallv. and for®many vears the fruts of the factory workers' labor acerued
mainhy to the affluent But. little by httde, a~ methods and machmery improved, <o .
too did the lot of the average worker .
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And o has it algays been with the advancement of Technology. .

In 1870, our's was un agrarian society, with 47 percent of our population engaged
1n producing food fur domestic consumption. Today, less then 3 percent of the popu-
lation 18 so engaged, producing surpluses which are exported in vast quantities,

In the 1920's, mechnaizaiton in the workplace took a giant step forward when
Henry Ford introduced the assémbly line to automobile manufacturing.

The increase in productivity which resulted put the automobile within the reach
of many more people and our affluency broadened.

World War III placed a different kind of pressure on our industrial complex but
out of it grew a capability to produce manufactured products in quantities thereto-
fore uhheard of—the Age of AUTOMATION had arnived.

Since then, autdmation has become the foundation upon which the economy has
gruwn. Through its advances, our standard of living has dramatically increésed and
new industries have flourished. Millions of new jobs have been created, at the same
time the industrial workers’ lot has vastly improved. )

Today, the pressures for continued advancement remain essentially as always

.1. International technological competition.

., 2.Demand for higher living standards. ’ .

3 Population growth. »

4. Cost levels to hold or expand markets.

5. Product quality and uniformity demands.

» 6. Campbtitive business. ~ i " ‘

7! Bapanding hotizons of manufacturing knowledge. . ' .

.t An umportant factor in business, obviously, is profits. Profits and cost go hand in
harid. In the long run, to have profit leadership it is necessary to have cost leader-

Ty

.8hip, to get cost leadership, we must have manufacturing innovations.
L N

w2 o I1. TECHNOLOGICAL INNOVATIONS . c

Therevis no doubt thet micro-electronics is one of thé most, if nof the most, dra-
matie, 4nd vital technical development produced The technology itself is mindbog-
ghng but, mure importantly, it is an essential tool. It’s ability to process data of all

+  kinds«n vast quanitities and at unimaginable speed is the keystone to advanced
manufacturing systems, automated systems, and terrestrial and extra-terrestrial ex-

*. ploration Yet, from a manufacturing standpoint, it is just one of the many technol-
ogies that must be fully exploifed if we are to a&ivance our economy and regain our

competitive position. Some of these technologies are:

1 Compnuter aided engineering.

%, 2 Computer aided design.

Y2 8. Computer aided manufacturing-NC, CNC, DNC. .

+ 4~ Group technology .

5 Automatic warehousing. :

s 6 Automatic assembly

. 7. Rabotics. . ! .- .
<~ We*have. these technologies. In fact, in most cases we have developed them But,
we have not exploited them, we have not created a business atmosphere (of risk
taking) to do so Unfortunately, many of our world tradirig partners have and are

. It 1s essential that we do. Quoting Peter Drucker.

“The unly way for a developed economy like the United States’ to regain its inter-
natignal cumpetitiveness 1s to encourage a fairly rapid shrinkage of traditional blue

v .collar employment. Future competitive plans will operate with computer controlled
* robots, Workers will not operate machines but program computers or whole plants”
_." While this may seem like strong medicine,.the alternatives are worse (e.g trends
11 our cdrrent economy)- Let’s look at some random facts: “

. | The uverage Age of U.S. manufacturing equipment is about 20 years, in Japan

" 1t 1s under 10 years Result—Breakdowns -are excessive and advanced technologies
cannot be applied. . .

2. Seventy-five percent of all parts manufactured in the US. are in lots of 50
pieces or less In other words, in spite of the numbers we hear from the automotive
industry, the vast majority of manufactured goods are processed in small batches

" Resuit—factury managers are overwhelmed by impossible logistics without adequate

“information systems and controls. ’ . - .

3 In rhetal cutting 95 percent of the total time a part is in process is spent ih
guénue or being moved around, only 5 percent of the time is spént actually making
chips ur adding value in the usual sense. Result—archaic factory arrangements and

- materdal flow depress p{oductivny. . : -

L
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1 High cost capital equipment is utilized or avauldble for use less than 70 percent '
of the time, ususlly because of the vagaries of the human operator but often be-
cause of poor scheduling, bottlenecks and downtime for servicing -or repair. Result—
low return on investment inhibiting modernization and groyth. -~

"5 Quality is sacrificéd to quantity, few incentives are created among the workers
to produce quality and monthly shipmént quotas override all other considerations,
_Result—warranty costs increase and in some cases, loses to product liability suits
1nsue. ‘

6 Shop flgor inventories are huge due to poor management of work flow and ino_

spite of this, material is often not where it should be when it is needed. Manage-
ment is by crisis and the banks get rich on the interest paid on short term debt due
to these unnecesary stock piles gesult—costs soaf, competitiveness diminishes

7 Inefficient and excess material handling gobbles up time, creates chaos on the
shop floor: Result—process flow and control is lost ‘

R Response to change and the ability to process small batches is virtually non-
existent: Result—business is lost and prices are excessive.

9 Product design does not take into consideration manufacturability, design varit
ations create unmanageable manufacturing logistics. Result.—opportunities for re-
duced costs, higher profit and quality are limited.

The bottom line is that unless we rationalize our manufacturing processes anew
fre-industrialization), dynamically utilizing hnological 1nnovation we will be
unable to respond to changing markets and we Will not be competitive.

~ . 1i1. ROBOTICS ' “

v

The foregoing attempts to convey three primary points: ! .

1 Improved manufacturing methods are essential to sustain economic growth.

2 Technological innovation creates new industries and new (morel Jjobs.

3. Competitiyeness requires continual modernization. :

With these l{ncwrs in mind, then, consider .robotics. Robotics 1s a (relatively) new
technology that 1s essential to.the automated factory. It 1s, in fact, a sub-class of
automation but with attributes uniquely suited to needs in the modern factory.

First, it is flexible ‘automation. That is, it is capable of performing a variet? of
tasks, often times in hostile environments . oL
.. Second, it is series produced and, therefore, is cost effective and of proven reliabil-
ity and long life. ' -

Third, it is adaptable to changing conditions, therefore, it is suited to batch manu-
facturing and does not become obgolete with product changes. -

Fourth, it is tireless and consistent and, therefore, its output is predictable and of,
high quality. . .-

Fifth, its intelligence (though moronic) pgrmitﬂw “speak” with other factory
machines and computers. .

Industrial robots (as defined by the Robot Institute of America). are use most com-
monly in 1) Spot welding automobile bodies and parts, (2) Loading and unloading
machine tools, die cast machines, presses etc. (3) Material handling and palletizing
in, diverse industries such as pharmaceuticals, cosmetics, metal working, food, (4)

Forge shops and foundries, (5) Assembly work, (6) Electrical and electronics fabrica- - .

tion, and (7) Arc welded fabrications; and many more. .

In most chses today, robotd are cost justified on the basis of displaced labor.

Many of today's installations are “islands” of automation in which, typically one
rgbot tends from one to five machines. However, the trend 1s to Link several such
work cells to produce an integrated, flexible manufacturing system, the processes
within which havé been rationalized for optimum equipment utilization and effi-
ciency . ’ .

In the case of automated “islands”, justification is usually based upon the cost of

f

displacd labor without regard for a multitude of.other real cost benefits Hence, W

economic screens of 35 percent plus ROI or less than a 2 year payback Limit robot
usage to 2 shift operations (less than 15 percent of all manufacturing) or 2 plus
workers displaced by each robot This, 1n spite of the fact that a typical robot cost
less than $6 per hour to operate (installation, ‘depreciation, power and mainténance
included) as opposed to typical 1abor rates, with fringes, of $15 to $25 per hour.
Integrated systems of robot work cells are usually more cost effective because of a
number of attendant econofnic benefits not always pregent in “islands’. Some of
these factors are reduced in process inveptory, less factory floor material hapdling;
less scrap ‘rework, improved product quality, better factory managemem\ag%-nfor-
matior féedback, predictable throughput, smproved high cost capital equipme
lization. - *
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But even with "islands” of automation, the real improvement in productivity and

. Jother xmportant cost factors 1s proven time and time again for those who are willing
to invest in and take the risks of innovation.

It has been emphatically stated man}y times and in many places that one of the

major deterrents to advancement in manufacturing methods 18 management atti

. * tudes; not blue collar but white-collar blockades.
Another quotation speaks to the point’
’ "Executives too often forced to act by short-term pressures or lured by the siren

song of the quick payback are steering a course hostile to productivity's growth Re-
storing that growth will require many changes—and true leadershtp.” —Source Un
KNOWN -

The required leadership comes not only fram the board room—for long range
planning—but from government—to encourage investment in new equipment and
new methodologies and to provide incentives for bold (risky) actions It comes also
from an enlightened labor force, ready and eager to be trained for and take on new .
jobs created by technical inrovation.

There is fear that robots will take jobs away from people. To an inconsequential
degree, they will, but they will also perform tasks which humans will mo longer
accept. More nmportantly, robotics and all of the other advancing technologies will
create jobs, not only to build the new equipment but to operate and maintain it—
while at the same time ever increasing our affluency The history of the first indus-
trial revolution proves it. Already, blue collar workers have been retrained and up-
graded to tend the' robots and a variety of new technology machines, with great skill .
and gatisfaction Even in its current infency, the robotics industry itself has gener-
ated an estimated 10,000 jobe.

One estimate of the robot industry’s growth in the next ten years is 35 percent
per year or approximately $2.2 billion in 1990. This suggests a robot population of

160-100 thousand iy 1990. If our total workforce is then 200 million of.which 20 per-
cent 18 engaged 1in'manufacturing, the percentage of robots in the workforce would
be a minuscule 0.25 percent. -

It will probably be greater for a number of reasons. But even if it were double, or

. triple it can be redadily seen that robots are not a threat to the worker. In fact, the
industry itself, together with the results of increased manufactunng productmty.
will undoubtedly generate more (and better) jobs

The real issue regarding the blue collar workers in a t.echnologlcally advancing
economy is training. This, too has been stated many times. But we would do well
not to think only in terms of robotics but in terms of our entire computer driven
world and the sophisticated machines it has generatéd. Skilled technicians, pro-
grammers and engineers of all kinds are needed Néw programs are required to de-
velop the required curricula, particularly at the vocational school level. And subei-
dies or tax breaks should be considered for in-plant, on-the-job training as well as
company supported outside programs.

We have neglected this urgent need If we continue to do 80 it will not be robots
that take jobs—it will be our competitors. 3
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. Mr. MiLLER. Mr. Wisnosky?

STATEMENT OF DENNIS WISNOSKY, VICE PRESIDENT, GCA
INDUSTRIAL SYSTEMS GROUP

Mr. WisNosky. I would just start it off by saying good morning. I | ,
' dm going to have to change the first word that I say.

I am going to be reading in my written testimony to you, why I
,beheve we need the factory of the future, when it"will come about,
how it will be achieved, and then, most lmportantly, from your con-

. text, yhat it means to the individual worker from my own personal
viewpoint.

I think that, first, I would hke to state why I think Amarica is
suddenly occupied-~with the factory of the future: I think the
answer is quite simple.

Americans need jobs. Today, there are approximately 257,000
American auto workers coll‘ecting unemployment benefits. And to
those that say that automation is the cause of this unemployment,
I would like to point out that there are l&ss than 20,000 robots at .
work in American factories.

And clearly, their existence is not the cause of our problem.
Rather, it can be argued that one reason for high unemployment in
this country today is that robots and other automation technology
does not exlst in greater numbers in America.

One leading industrialist has been quoted as saying that today

* American industry must automate or emigrate. I would add, or
" expire, to these choices. Clearly, automation is the one chance we
have to compete, let alone survive, in world markets.

There are many reasons for our competitive decline. No one
would argue that the decline isn’t—hasn’t been going on for some
time. Some have to do with our own inability to,accept the nature
of international competitiveness.

And others have to do with the fact that other countries are
simply better organized, and to an extent, are ‘better equipped emo-
tionally and educationally to deal- with the very, very complex
problems of mdustnql’productlwty

We compete in the world market with countries which have had
what we are only beginning to talk about here today, such as na-
tional productivity programs, and we have none. They have export-
ed their unemployment to us, and artificially supported their basic

R industries, and we have not.
" They have adopted automation technology to save and create
jobs, we have been exporting jobs to nations that have so-called
- cheap labor. We have been mediating over the possible negative ef-
. fects of automation, and they have been automating.

) In my opinion, the consequences of waiting for perfect solutions .
is simply no longer acceptable. I believe that American industry fi-
nally understands the problems of productiyity and is positioning
itself to do something about them.

We are betting on, automation technology, robots computers in-
formation management systetns, CAD/CAM systems, factory con-*
trol systems and smart processes, and I think that we are finally
understanding that manufacturing is truly based upon technology.

4
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American industry is today beginning to demand solutions no
less exotic than those that built-our chemical and computer indus-
tries, which are still preeminent in the world, not to mention an
agri-business ‘that can literally feed the world. .

How far can these technologies take us?

I don’t believe that the day is soon at hand when a single button
can be pushed at one end of a factory and the car of your choice
will appear at the other end. However, examples do exist that are
not far from this ideal, primarily they are in Japan, West Ger-
many, and in Scandinavian countries. .

The celebrated Nisson plant assembles 1,300 cars in an 8hour
shift, with 67 workers. Fujitsu Fanuc, the No. 1 robot company in
the world in the eyes of many, is geared to produce 100 robots a
month in a plant that is practically unmanned for two shifts a day.
Yet it is described as only being 62 percent efficient, or perfect, and
they apologize for that.

In West Germany, there is a plant that produces.machined parts
for fighter aircraft in a totally automated flexible manufacturing
si;stem In these industries, I know of nothing in the United States
that even comes close. .

The goal of the Japanese program, called MUMS, which is-a na-
tional program, methodology of unmanned manufacturing system,
is to reduce by two orders of magnitude the manpower required to
produce certain classes of machined parts. And they are succeed-
ing.

The West Germans have combined with Sweden, Norway, and
Denmark in an international automation project targeted at outdo-
ing the Japanese. .

So, while we are talking about getting our act together internal-
ly, there are some countries thatare beginning to actually work to-
gether internationally. .

Leok at the so-called flexible manufacturing factory built by Ya-

»

mazaki Machinery Works. The factory is intended to run in three |

shifts. Five persons on first shift, five persons on second shift, and
the third shift is unmanned. ' :

In a conventional factory, the same capacity would réquire. 210
workers running 3 shifts. The in-process time for that factory is 3
days, otherwise'it would take 90 days in a conventional factory.

Most American managers look at these statistics and question
them. Soon they will be able to go to a Yamazaki plant in Florence,
Ky., to see how it works for themselves.

As American industrial managers, we have to ask ourselves the
serious question: If the. Japanese have been able to go this far
.using technology largely made in America, ho% far will they go
now that they have begun to invent for themselves? And they have
begun. . o >

Today, they are at work developing manufacturing technology
based upon artifieial intelligence, lasers, and morphological ma-
chines. Those are machines that reconfigure'themselves for differ-
enf purposes. ,

In my opinion, our answer to this challengé must be based upon
still superior technology. Factory of the future technglogy, howev-
er, will not only address productivity based upon qufput-per-man-
hour. I think that that approach is short-sighted. It must also ad-
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dress economical production of a variety of products that are pro-
duced in small batches—we will then be talking about econory of
scope, not economy of scale—acceptable product quality, rapid re-
sponse to materials and process changes, and full use of assets such
as capital equipment, energy and materials.

When will the factory of the future come? This is an often-de-
bated questlon

There is no question that it is coming, and I don’t believe that
anyone will ever be able to say at one point in time that it has’
indeed arrived. Byl we have to say instead that it will evolve. It
won’t come tomorrow. But it probably*will take the next decade or
two to physically achieve that which we know how to do techno-
logically today. .

Primarily, the delay in us getting on with it, in order.to meet the
competifive challenges that I have outlined, is due to the American
insistence on a management strategy of adapting to change, rather
than managing change.

I have submitted two papers to add to the official record, one
titled, “How Far Can You Go? The Integrated CAD/CAM Factory,”
and the other called “Management Planning for Introduction of In-
dustrial Robots,” which talk about how, and how fast we can

.indeed achieve the factory of the future.

The next question I would like to address is, what will the fae-
tory of the future be like?

I think that there are three words that can describe this factory:
It will be efficient, flexible, and effective.

What do we mean by these words? Consider efficiency. American
industry has_learned how to be efficient in a way unparalleled in
the world. Simultaneously, we developed transfer lines, mass mar-
keting and -mass distribution.

During that process, we became known as both the producers
and the consumers of the world. Efficiency, as we described it then,
was easy as long as people were content to limit their options.

But today, the world is different. Henry Ford said of the old

. world, that his customers could have any color that they wanted as

long as it was black. From a technologi é&al poirft of view, the fact
was that black was the only color that¥dried fast enough to not
slow down the assembly line.

In today’s world, manufacturing efficiency by itself is not suffi-
cient to maintain competitiveness. By its nature, it limits the abili-
ty necessary to direct and mpond to constantly changing world
markets.

Consider flexibility, the second characteristic of the factory of the
future. Flexibility keeps production equipment economical in the
face of change. Rather than concentrating only on units per hour,
which is the goal of efficient transfer line technology, and that
kind of technology doesn’t worry about whether those units have a
final market, the goal—of flexible automation is, by definition, re-
programable to do a variety of operations with the same productlon
equipment.

Humans are, of course, the most flexible workers on the fac,tory

. floor, but today, robots are the -most flexible, economical factory

workers. More importantly than that, however, robots improve our

16
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capital utilization. As production ngeds change, the robot can be re-
programed and need not be scrapped and new tooling bought.

That is why I think it is important in all of these discyssions
about robots, to compare them not to people, but to reduction in
the utilization of capital, capital that is thrown away with serap,
for example, and with energy that is consumed, and need not be
consumed, and with tooling that has to be thrown away when we
have the need to change product. |

The third characteristic of the factory of the future—and I think
that this is the most important one—is effectiveness. .

Certainly ‘the most important characteristic from the workers’
standpoint. Tomorrow's factories must be effectively organized to |
do the right thing with productive and happy people. |

In earlier testimony, you heard about the successful office of the
future. The concept of effectiveness is more or less the same. In in-
troducing technology, organizations must change. Effectiveness is
doing the right thing as opposed the traditional American single-
mindedness of doing the thing right.

Effectiveness in the factory of the future is achieved by appl¥ing

. the principles of computer, integrated manufacturing, ér CIM. In
CIM, all functions of manufacturing are organized and controlléd
by an integrated data base.

This forces traditional ofganizational barriers to be broken do#wn*™
and leads to real communication between people, communication
between design engineers and manufacturing engineers, for exam-

ple.

The real promise of the factorx of the future is to provide the ap-
propriate balance of the efficxency of traditional large-scale o
ations, the flexibility of t,oday s robots on the shop floor, and pie
effectiveness of tomorrow's computer integrated manufacturing
systems.

How will the factory of the future affect the worker? Ip all hon-
esty, I think that if we go about this right, I can only see benefits
for all of us. And the consequences of not proceeding, as the previ-
ous speakers began to allude to, are certainly negative. And that is
without the technology, we mmply‘(mll not be able to compete.

I can only. see benefits, as I said, for all of us. And this is the
opinion being put forth by most of our industrial leaders, and I
think that it is time that we &ll start thinking this way.

We should be already past the panic ‘stage. In England, where
the reaper was first demonstrated for grain harvesting; its inven- -
toresd were stoned by people who felt that thelr jobs were threat-
en

Back in the 1950's, we were warned that computers would cause |
mass unqmployment Exactly the opposite has occurred. In 1955,
thgre was a Congressional Subcommittee on Automation that re-
ceived numerous testimonies that intolérable unemployment would

+  result due to data processing automation.

Since that time, the number of persons with jobs in the United
States has risen from 63 million to 109 million, certainly not the
“doom and gloom" predicted. Data processing automation did cause
job displacement, not unemployment. I think the same will be true
w1th the coming of the factory of the future.

L -
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Congressional staff economist Richard K. Vedder supports this
view in a new report from the United States Congressional -Joint
Economic Committee. He said, “History shows that labor-saving
technologies have led to 1mproved living standards, higher real
wages and employment growth. Robotics will raise productlwty and
with that, the material rewards to employers and employees alike.”

How will the worker feel? In my travels while manager of the
Air Force Integrated Computer-Aided Manufacturing Program,
which included factories not only in the United States, but all over
the world, I went through many unionized plants, and of course,
many that weren’t unionized

Then, as now, as an automation technology supplier, I have
never been confronted by a hostile work force, or even a hostile
worker, I might add. Who among us wants to do some of the jobs

_ that were shown on the previous film, such as to spend 8 hours

hoisting an 80-pound, white hot forging; or hefting a 60-pound
grinder while wearing a respirator and ear plugs and standing in a
sand pit, or putting the same light bulb into the same socket over

. and over again.

—

These are the realities of the shop floor. In my opinion, automa-
tion technology should be used to provide a better life for our work-
ers, even if our competitors do not force us to automate.

In June 30, 1980, tssue of Newsweek, there was an article by an
auto worker named John Hilton. He said, and I quote, “I'd rather
be replaced by a machine than compete with one, especially if that
machine is being run by a foreign worker, producing goods for the
United States.”

Our workers, in my opinion, realize the state of our productivity,
and our international competltweness, but they need help, and so
do al] of our industrial leaders.

What should be done? I have outlined four things that I think we
shoilld begin to think about, and this committee should work on as
wel

First, let me say that my recommendations are based upon the
psychologlcal axiom that “behavior changes before attitude.” In
other words, I am saying that I think it is time to pick some tar-
gets and get on with it, rather than continuing to look for better
data to help us understand the problem.

In other words, as a nation, we should embark upon a course of

behavior that sumultaneously solves our productivity problem, .
" takes care of our people, and leaves us with a positive attitude to

help prevent the problems we are facing now from reoccurrmg

What are some of the things I think we should do?

First, L.recommend that we combine the best of academia, gov-
ernment and industry—and I should add here that when I say in-
dustry, from my point of view, I don’t mean that I am talking
about the industrial leaders that own the, factories, or manage the
factones, I mean management, with labor{’In my vocabulary opin-
ion, the word industry describes people that work in the factories,

and people that own and manage them.

So we should combine the best of academia, government and in-
dustry, to sponsor joint product1v1t{01mprovement programs. These
programs would try out factory automation ideas in very, very big

-
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’ ways, 1n ways that should’ approach the maghitude of the space
program of the 1960’s. - .

The space program created spin-off technologies, products and
even whole industries, and I think we are still benefiting from it L
today. During that program, we literally forced universities to ‘
train people to become experts in computer programing and inte- .
grated circuits. In fact, they were created during that timeframe, |

In that, process, we were left with a whole new generation o ‘
technologists. Companies, at the same time, took that technology |
and turned it into new products, new products that people wanted .
and new products that served their intended purpose of furthering |
the space effort. There wad a healthy synergism there. Government ' ‘
provided seed money and leadership to create a climate where |
growth could occur. It ended up being economic growth and growth
during that period in the number of jobs.

Twice during the past 10 years, we had programs which, I think,
might have gone a long way in that direction. One, set up a thing
i&}}led the National Center on Productivity and Quality of Working

ife.

And the second was called Cooperative Generic Technology. Both
times, once under a Democratic administration and once under a |
Republican administration, we lost our resolve before murh good |
was done. Both programs were canceled before they even got off
the ground. .

The second recommendation, I would recommend tax incentives
which would reward our basic industries for investment in manu-
facturing technology. These tzi incentives or credits should go
beyond accelerated depeciation of capital investment, which is
what we have now. I think that is good. We really need to go one
step further.

The approach of accelerated depreciation, in my opinion, is typi-
cal of the “new coat of paint” or “more of the same” syndrome. It

. doesn’t say that this technology or that this investment has to do
* - something better. It may well be a 1940 machine tool design that is
made in 1982, .

Now that American industry is facing the fact that existing tool-
ing simply cannot compete, it must have financial help to get on
with the job at hand. Further, I believe we should even consider
protection or direct subsidies for those industries experiencing for-
eign competition that could be called unfair.

Third, trade union involvement. The unions, of course, represent .
the workers. They have to jump on the bandwagon, and I think
they are. Rather than fight automation, they' must stand up fot
their rights while automation is being implemented.

The workplace is going to chafige, and our unions should be de- .

. manding that a certain portion of the workers’ time be dedicated to
» reeducation and training the workers for the new workplace.

In Japan, in most cases, about 25 percent of a worker’s time is
allocated for education. That is also one way that they get lifetime
employment, part of that time is spent training for the next job.

In my opinion, retraining rights should. be built into the wage
structure, the same as vacations and other fringe benefits. \

Fourth, I would recommend the Government encourage technol-
ogy transfer as demonstrated in the Stevenson-Wydler Technology

£
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"Innovation Act of 1980. If that program.were .funded, application
offices would be set up to introduce and integrate new technologies ]
into the private sector. : .- . : L.
‘Tax dollars are pumped into Federal laboratories while little'is *
done to commercialize the products and processes developed in
them. .
In conclusion, let .me say that as a Nation, our real needis to
’ learn to work together for the common good. As I said before, we
need to begin to change our attitudes about ourselves. The best
. wdy to do this is to practice working together; government, indus-
try and academia. The Government must provide the leadership
model and a consistent, positive climate for this to occut. Other-
wise, it certainly will not. T : - . - e
When talking about automation and technology, we should re-
member that a rising tide lifts all boats. Now.ig"the time for our
national leaders to understand industry’s needs, and to take posi-
- tive action to bring about the factory of the future to the benefit of
all American workers. , . .
[Material submitted by Dennis Wisnosky follows:] ’ o
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It gives e greatypleasure to address this important committee, and ¢o share P
with you somu of 1y -personal 17as on the Factory of the Future. I base these

1deas on’ rrry 15 years of expenence in high technology and factory automation, ,
1n gefernment, acalemia and in pnvate induskry. Today, 4 will address why we .
need the ractory of the Future, when it will come about, how 1t will be - . -

- - . .- -

F‘u’st, why does Amenca sudden}y ﬁeem ta be preoccupiéd with the Factory.of .

N the Fatuce3, I think the answer 1s quite simplé, Amgricans_ne ed jbbs. Today,

*

4y

therg are approximately 257 000" American autq ,workt?r., ugllectmg unenployment .
beneflts. To those who say that automatxon— 18 the cause of this gnenployment,
let me paigt out that there are less than 20, UOUﬂrobor,s at work in Ameuéan
factoneo taday. Clearly theu ‘txistence 1s not- the cause of our problem,
Ran-r, ‘It can be argued €hat rone feason for Mgh unemployment 1s that robots

d?)n' t exist 1n greater humbers . . * P
b3 v »
h . - vt . - e . - N

One .leading 1ndustual!ét has beén quoted as saylng, that today Amencan
industry Jnust ‘automate of emxgrate. 1 would add 'or expire” to these -
choces. Cleaz.ly, automation is the oge ¢hance we have to ca'pete + let -alofe .

-~

surwvg - m-the; worw mark’et . .

to, ° - . -

. . . * ¢
There are many reasqns fot our co;npetxtq,eadeclme. SOrre have to do with our
own mabxhty o uhderstand tlie nature of mternatmnal conpetlt)veness. N
Other reasons have to do with the fact that other countries are smply better . "
‘orgamzed,~ and to a certain "€xtent, are batrer eq,uxpped emotionally {‘d

. educatxonally to deal thh the very, ve:y complex problgms Of industrial ., .

f . +

productivity, - ~ . P
. ) - . .
4 .. N - ,‘ v . P

Ve con'pete 1n -the Mrt’d market vﬁth ooum:nes wha.ch have chad nhtxonal .
p‘“toducthty ptograms g we ‘have not. Ihey,have exported theu unenplquent to -
i and artifically supported their Rasige mdustnes -, we have not. They have . .
. adopted “automat Lon technplogy to save and érthe Job:s - we haVe inen Qxl;orting :
.L,Jobs* to" patjons that have cheap lalor. fl'ather “than meditating over the
/possxk;le ne(fatwe &ffects of automatxon, ttfey havkbeen automating. R
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In my opinion, the consequence of wa1ting fot perféct solutions is surply no -
longe’:"/cceptable I believe that Amencan industry finally understands the
problems of product1V1ty and 1s positioning 1itself to do something :ai)out
them. We are betting on automation technology, including robotics, computers,
1nf;)rr‘r‘>at1on maragement systems, CAD/CA;I systems, factory oontrol systems 2hd
smart processes, toO begin to solve some of our basic productivity needs. We
finally understand that ‘manufactunng is truly based upon technqtogy.
American industry 1s demanding solutions no less exotic than those that built
our chemical and computer 1g#istries, not to mention an agri-busingss wh1ch‘

can literally fged the world. ,‘ . -
) ~

.

t
How fdfr wil} these technologies take us?

lreve ‘éhat the day is soon at hand when a single button -will be

ed at one end of a factory and the car of your choice will appear at Ehe
Other end. Examples do exist, however, that are not far from this ideal -
primarily Japanese, West German, and Swedish examples. A' Nisson. plant
aff;senbles 1300 cars in an eight-hour shift with 67 workers. ‘?u]u:su Fanuc is
geared to pioduce 100 robots a, month in a plant that is practically unmanned
for two shifts a day. Yet 1t 1s described as being only 62% pe'rfect. A West
4,

German aircraft plant produces machined parts for figh?.er aircraft ‘in a

totally agtomated flexible manufacturing system. In these industries, I know
"of nothing in the United States which comes close. The goal.of the qapanese
nat_mnil program cal‘led MUMS (Methodology of Unfnanned Manufacturing System) 1s
to reduce by two orders of magnitude the manpower required to produce certain
classes of -machined parts. They are slcceeding. The West Germans have
combined with Sweden, Norway and Denmark 1n 2n 1ntemationa1-'automtion

“

project targeted at outdoing the Japanese.
po
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Look at. the so-called Flexible Manufacturing Factory built by Yamazaki
Machinery Works outside ©. Nagoya, Japan. The factery 1s intendeq to run in
three shifts: five persons on firgh.shift; five persons on second shift; and
the third” shift (midnight to 8'.00 a.m.,) 1S ummanned. Compare this to
conventional machine tool methods. The same pruduction capacity would require
a total of 210 workers running three shifts. The in-process time for this
factory 1s three days. It would take 90 days 1n a conventional factory. Most
Amer ican manag(;rs I1sknow look at these statistics and quéstion them. Soon
they will be able to gu to a Yamazaki plant 1n Florence, Kentucky to see for

themselves. .

EN

As, American. 1ndustrial managers, we have to ask ourselves the serrous’

question: I1f the Japanese have been able té go this far u$i technology
largely made 1n America, how far will they go nw.thaé they h4ve begun to
invent for themselves? And they have bedgun. mlfact, they n about 10
years ago. Today they are hard at work @eveloping manufacturi echnol;Qy
based upon artifical 1intelligence, lasers, and morphological machines.

-

(Morphological machines reconfigure themselves for different purposes.)

2
..

“Our answer to this challenge must be based upon still superior technology.

e

4

Factory of the Future technology will not only address productivity based upon

output-per-manhour. It wiil also address economical production of a variety
of products 1in small batches, acceptable product gquality, rapid respo;mse to
[
materials and processes changes, and full uge of assets such as capital
»

equipment, energy and materials.
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When will the Factory of the Future come?

v .

The Pactory of the E.‘uture 1s comng, and rather than try to answezy the

. question of how fast, let me say instead that 1t will evolve. It will not

. come tomorrow. It will take the next decade or two to physically achieve the M

. Factory of the Future which 1s tectinologically possible today. Primarily the
delay 1s due to American insistence on a management strategy of adapting to
change, rather than managing change I refer you to two of my own papers
which I have passed on to -the subcoimmittee# one entitled "How Far Can You Go? .
The Integrated CAD,/CAM Manufacturing® and the other 'Management Planmng for )\
Introduction of Industrial JRobots.®  These provide some definitive exanples of

how and how tast we will achieve the Factory of the Future. .

What will the Factory of the Future be like?

~ ¢

I can answer this in three words: . .

"Eff1Qient
Flexible
' Ef fective P Q7

« -

Consider efficiency, Since the Industrial Revolution, American industry las
learned how to be efficient 1n a way unparalleled 1n the world.
Simultaneously we developed transfer lxnes! mass marketing and mass
distribution. We became known “as both the producers and consumers of the
world. Efficiency was easy as long as people were content to limt their
options. Henr¥ Ford said phat his customers could have "any coior that they
wanted as long as it was black". 1In today's world, manufacturing efficiency
by 1tself 1s not sufficient to maintain competitiveness. By 1ts nature, 1t
limits the abx'lxty ne*sary to direct and respond to constantly changing
world markets., .

FRIC :
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. Consider flexibility., Flesibility keeps production equipment economical 1n
the face of charge., Rather than concentrating only on units per hour, (the
goal of efficient transfer line techrology); ®lexible automation 18, by
definition, reprograrmable to do a variety of operations with the same
production equipment., Humans are, of course, the most flexible workers on the
factory floor. But robots are now taking their place as the most economtcal
flesible factory wotkers, Most 1mportantly, though, robotics 1ifprove our
capital utilization. As production needs change, a robot can be
reprogrammed. It need not be scrapped and new tooling bought.

2 Consider effectiveness. Effectiveness, is perhaps the most ilrpOrtan‘t
ycharacteristic of the Factory of the Puture from the workers' standpoint,
Tomozrow's factories must be effectively organ,xzed to do the right thing with
productive and happy /péople. However, effective organization goes much deéper
than worker acceptance of new technology. It 1s doing the right thing as

- opposed to the traditional American single-mindedness of doing the thing
right. Effectiveness in the Factory of the Fufure 1s achieved by applying\the
principles of Computer Integrated Manufacturing, or CIM. In CIM, all-
functions of mar;ufactunng are organized and controlled by an integrated

‘computer database. This forces traditional organizational barriers to be
broken down and leads to seal communication. Por example, lack of
communications between design engineers and manufacturing engineers often
causes expensive mistakes to be made.
’ The real promise of the Pactory oE the Puture 1S to provide the appropriate
balauce of the efficiency of traditional large-scale operations, the
flexability of today's robots on the shop floor. and the effectiveness of
tommorow's computer integrated manufacturing systems.

-
. -
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A

How will the Factory Of The Future affect the worker?

- .

I can see only benefits for all of us. This 1s the opinion l.)elng put forth by
most Of our industrial leaders and 1t 15 time that we start thinking ®his
way. We are already past the panic Stage. In England, where the reaper was
first demonstrafed for grain hatvesting, its inventors wefe Stoned by people
who felt that their Jobs were threatened. Back 1n the 1950s, we were warned
- - that computers would cause mass unemployment. Exactly the opposite occurred. (
In 1955, the U.s. Congressional Subcommittee on Autmatxon_':ecelved nUMerous
testimonies that intolerable unemployment would result due to data Processing
automation. Since 1955 the number of persons with Jobs in the U.S., bas risen -
from 63 million to 109 mllion - hardly the "doom and gloom" prediction we
heard 1n 1955, Automation causes 3Job displacement, not unemployment. We
expect the same will be true with the coming of the Factory of the Future.

= R

Coqgressmnal staff economist Richard K. Vedder supports this view 1n a new
report from the United States Congressional Joint Economic Committee:

- .
A .

*History shows that labor-saving techniques hgve led to improved living
standards, higher real wages and employment growth...Robotics \gill raise
productivity and with that, the material rewards to employers and

epployees alike.* .

[

-
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How w1ll the worker feel?

.

In my many travels while manager of the A'u i-‘oro; Integrated Computer-Aided

Manufacturing program, I went through many unionized plants. Then, and now, . |
% as an automation technology supplier, I have never been confronted by a |

hosti1le work force. Who among us wants to spend eight hours a day hoisting

eighty-pourd, white hot forgings; or, hefting a ;1xty—pound grinder while

wearing a respirator and ear plugs and standing 1in a sand pit; or, putting the S

same light bulb 1nto the same socket over and over again. These are the L.

realities of the shop floor. Automation technology should be used to provide

a, better li1fe for our workers, even 1f our competitors do not force us to

automate. On June 30, 1980, lewsweek carried an article by John Hilton, an

auto worker. He said, “1'd rather be replaced by a machine than compete with

one ... especially 1f that machine 1S being run by a foreign worker, producing

goods for the U.S." Our workers realize the state of our productivity, but

our workers will need help and so will our industrial leaders.

A too- .
what Should Be Done? .

Pirst let me say that my recommendations are, based upon the pé;ychologxcal
axi1om that "behavior changes. before attitude.® In bther words, as a nation,

4 we should embark upon a course of behavior that sxmultaneous{y solves our
preductivity probl'em,'takes care of our people, and leaves us with a positive
.attxtude to help prevent our problems from reoccurring.

»
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ONE - JOINT PRODUCTIVITY PROGRAKS

’

Pirst, I recommend that we corbine the best of academia, governgent, and
industry to sponsor Jjoint produccxvxéyzmprovemenc programs. These programs
vould try out factory automation 1deas 1n very, very big ways < in ways that
should approach the magnitude of the?space program of the 1960s.,

Our space program, for example, created spin-off Eechnologles, products and
even whole industries. We are still benefitting from 1t today. During that
program we literally forced universities to train people to becowe experts in
corputer programming and M1CLOPLOCESSOrS. This created a whole new generation
of technologists. Companies, at the same time, took that technology and
turned 1t 1nto new products: néw products that people want to use and new
products that furthered the space effort. The government provided seed money
and leadership to create a climate where growth could occur - economic growth
and growth in the number of Jobs. ) N
! N

Twice during the past ten years, we had programs which might have gone a long
way 1n this direction: first, the National Center on Productivity and second,
Cooperatifte  Generic Technology. Both times, once undeE’ a Democratic
administration and once under a:Repubhcan admmstracxon, we lost our resol

before ruch good was done.

TWO - TAX INCENTIVES
I would also recommend tax mcentxves«hxch would reward our basic industries
for investment in manufacturing technology. These tax incentives or credits
should go beyend accelerated depreciation of cap_x.al equipment. is approach
is typical of the "new coat of paint® or "more of the same® gyndrome. Now
that American industry 1s facing the. fact that existing tooling simply cannot
compete, it must bave financial ‘help to get on with the Job at hand. Futher,
{ believe we should even consider protection or direct subsidies for those
industries experiencing unfair foreign conpetition. -

v
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THREE - Ul‘"I(_:H I"WOLVEMENT

The unions, of course, represent the workers. They have to 3Jjurp on the
bandwagon as well. Rather than fight automation, they must stand up for their
rights while automation 1s being impiemented. The workplace 1s going to
change, and our unions should be demanding that a certain portion of the
workers' Bime be dedicated to re-education and training. (In Japan, 25% of a
worker's time 1S allotted Eotf education.) Re-training rights should be built
1nto the wage structure, the ’same as vacations and other fringe benefits.

FOUR - TECHNOLOGY TRANSFER

, }

'
.

Finally, I recommend thee government encourage technology transEer as
derionstrated in the Stevensdn-Wydler Technology Innovation Act of 1980. If
this program were funded, api:lxcatxon offices would be setup to 1introduce and
integrate new technologies 1fto the private sector. ,Tax dollars are pumped
1into  our federal laboratgries and comparatively little 1s done to
commercialize the products anfl processes developed in them.
In conclusion, let me say that as a nation, our real need 1s to learn to work
together for the common goods As I said before, we need to begin to change
) our attitude about ourselves. The bést way to do this 1s to practice working
together: government, industry and academia. 'ﬂ;e government must provide the
leadership model and a consistant, positive climate for this to occur.
.

When talking about automation and technology, let's remember that a rising
tide lifts all boats. Mow 1s the time for our national leaders to understand
industry‘'s needs - to take positive action to briag about the Factory of the
rutdre for the benefit of all American workers.

ERIC SR S
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How Fagr CAN You Go?—THE INTEGRATED CAD Cam Facrory - v

(Presented to the Finahcial Post Conference, ‘Ottawa, Canada, Wednesday, February
17, 1982, by Dennis E Wisnosky, GCA Corp., Group Vice President, Industnial

Systems Group)

Good afternoon Ladies and Gentlemen. It gfves me great pleasure to address
you 1n dr'scussing "How Par Can You Go - - The Integrated Cad “cam Factory®.
In order to specifically address this question as billéd, I '411'1 give you ten
direct predictions of what should be pdssible within ten years 1n the ten
most significant technological areas of the "factory of the future.” I am
going to answer the question "How far can you goz?* il:l a very rote way. The
more important question 1S, of course, how can t;ris be achieved. I will
provide you with a cather cook book approach of how to convert from the
techmology base to this elusive "factory of the future (FOP).” Finally, let
me - up front - give you my conclusion ~ —;the technology is really not the
problem at all }n reaching the POF. It is the attitude of 1ts practitioners
in dealing with people and organizations.

I'm really ,the bridge speaker in this program, as I've discovered today,”
because this morning we have heard a number of very eloquent talks on
organization at even the mte:nationa.l level and in the next day and a half,
you will be hearing about specific technology successes that others ha‘ve
had. Por my pact, I will leave you with the understanding that it is (1)
‘linkages between technologies, (2} functions that people are asked - to
pecform, and (3) how organizations are structured to integrate pecple,

technology and functions that: is most important to transitioning between
k4

today and the POP.

t
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Now for the predictions:

+

(1) It will be possible to fully describe the functions of manufacturing,
its information content and the dynamic interaction of all subsystems, A
software architecture will take the place of pilot plants and protqtypes for

system development, .

L ‘

In this statement we are talking a;out the need for building a road map for
the FOF. I believe that the need for and complexity of this roadmap will be
equivilant to the roadra;; that the Wnited States used to get man on the
moon. The need' for this roadmap is really the same as that of a contractors
b'lueprim: to build a building og an'engineqrs schematic to build a computer.
‘We never question these neec!s, Yet a road map which plfns most companies!’

future manufacturing capability almost never exists. X
{2) plexible and automated fabrication stations, cells and centers ‘will be
implemehted in the areas of sheet metal, machined partg and composites. The
Carputer Integrated Pactory will be on the horizon.

. [l L 4
Those are probably, the three target based wrocess technologies of the FOp

~~about which we should be concerned. This- is true simply because they

ERI
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represent the greatest magnitude of both present and future shép floor

opportunity.’

(3) Oomputer power equivalent to today's large manufacturer will be
available on the shop floor. All manufacturing functions will be integrated
through a common data base structure including planning control and decision
making.

'111155 is a very safe prediction, because at least three such hardware products
will be introduced this year. Software will ‘take more time of course, but

the architecture will show-how-to put it together.

L
~ >
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{4) cCadCam systems,’and I always describe Gad and Cam as a single word,
will give way to Cocputer Integrated Manufacturing systems from which users
at all rlevels will access the design-manufacturing support capability
required.

In this thought we are talking about the linkage problem being solved not by

interface between Cad and Cam but by data base iateraction between design and

.

manufactur:rg.
-—

{5) ‘There will be a single integrated capability for manufacturing
planning, making and administering schedules, planning production, and
providing production resources. Capacity and facility planning will be
algorithmically based. Group Technology (GT) will support decision making
f£ar broader than cell utilization on the shop floor.

(6) Manufacturing control will be handed off from planning argd will include
materials management. The qoop will be closed through data input of planning
algorittms, . r

t7) Plexible centers for sheet metal subasserbly and hybrid subassembly
will be operational. Intesrated fabrication and assembly will be on the
hortzon.

(8) Integrated decision support Systems will be available for most
manufacturing functions. Use of similation for planning and decision making
will be extended to factory control. .

The idea 1S that ’/prior to building an automatic factory we can Simulate
entirely how 1t's going to work. Ome of the thoughts that continues to amaze
me is that we neverv question the fact that we can take a cc'xrplex system such
as a 747 aircraft, worth about $50 million, put it into a computer
algorithmically, and have a pilot 1in training operate t;mat; 747 through every
single flight profile possible and, hopefully, make all of\ his crashes in the
gomputer. vet we'll build a factory and 1nvest a billion dollars in it and
have no more than one seat-of-the-pants 1dea of what's really going to happen
when that factory goes into operation.

.
~ . .
. ~
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(9) Robotics will be the physical integration mechanism of the factory.

As I will show you later, robotics is a major part of the GCA Corporate
strategy. But I tend to think of robotics simply as being the “"sizzle on the
steak,” not the steak 1itself. ¢It 1S equivilent to the wafting smell of bacon
and eggs that came from Mama's kitchen and made you want to get up on a
school day, but-it really did not provide sustenance 1itself, We realize that -
robots are sexy n:.ght now and that is how it should be, but integration of.
information provides more factory productivity improvement opportunity than

labor replacer?:ent.

@

(10) + "smart® fabrication and assembly cells will perform "in situ®
inspection. Good product will, by definition, be the only product.

Having answered the question how far can you go, next we are going to talk

about the reason for wanting to make the massive <investments tp get there.

We are talking about productivaty, of course. Lack of increasing
productivity, to every worker, is really simply seen as a lessening of the

amount of dollars that one has to show for the work that one is doing.
]

' Technology, capitol, and people are the three most important parts of the
productivity equation. Technology is number one. It accounts for well over

r .
half of the productivity equation. The objective, of course, is to invest

capitol in technology that pedple need-to perform productively.

. B

ERIC - |

Aruitoxt provided by Eic: .




115 <o
s The technology base for the factery of the future, is (l) processes -
including machinmg, formng, casting, forging, drilling, 1nspecting,
coating, moving, positioning, and assembling - and (2) systems - 1ncluding
L4 designing, controlling, inventorying, grouping, monitoring, releasing,-.‘
planning, scheduling, ordering, changing, communicating, forecasting,
predicting, and analyzing. What we've found through the years 1s that we"
have tended to 1nvest more and more resources 1n process technology, until we
have the cost component of processq&gchnct;}qu Aso;:g,s{néll,chac 1t is almost
impossible, except by making exotic ;:h\a\n:é‘éé"in mat‘:/;n;lﬁ to continue to make
major productivity improvements in that area. Instead "wf\ac has happened is

that systems have taken over as accounting for nearly 70% of manufacturing

costs.
3 .
Pactories of the future will be puilt by turning components of the technology

base into products including: CADCAM Systems, Robots, Controls, Computers,

Information, and Smart Processes. These products are themselves accounting

for a major new growth industry expected to reach $25 billion in the U.S. by

1990. It is next important to know where to apply these products in solving

manufacturing problems. That is, what are the cost components of
manufacturing. In general, they ace: finance - 10%, engineering - 5%,
managerial - 108, indirect labor - 15%, direct labor - 108, and materials -
¢
bl .
~ £ J
r
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115
S 0

ERIC ‘

Al




¢ ' e . ,
. S50%. It surprises many people to see that materials by far count for most of
the costs of finished products.. Direct labor, which is where making
improvements 1in unit processes g3appears, accounts for the smallest cost

compoenent. From this \knwledge, we see that we have to address the FOF from -
many points of view. In‘ ny opinion, the Japanese use the three most

important points of view:

(1) Robot's - to reduce labor costs
h
s (2) “Kan ban® or "Just in Time" materials flow, - to reduce materials
costs.

-
(3) Quality committment beginning with people. .

Recognition of multiple viewpoints causes us to extend the definition Of

manufacturing far above the shop floor. It should now be:

K

A series of interrelated activities and operations involving the
design, materials seélection, planning, production, quality
assurance, management, marketing and delivery of discrete consumer
and durable goods.

But if the key to the FOP is integration of technology, then we must even

further expand the definition of manufacturing to be Computer Integrated

.

Manufacturing: v ) R

The logicallorganization of individual engineering, production, and
marketing/support functions into a computer integrated system.
Functional areas such as design, inventory control, physical
distribution, cost accounting, planning, purchasing, -etc., are
integrated with direct materials management and shop floor data
acquisition and control.

L -
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This is the definition that is' accepted in the U. S, right now. It was
published in American Machinist last September and, since it is mine, I have

a little pride about that fact.

2~ prom the business point of view, the thing that ig important about this
definition is its conclusion, that is: that integration can be done in a such

a way that strategic plans give way to tactical operations-at known costs.

~ ‘ . s
A '/ 7
«_What will be gained by true CIM - the goal is to move® from the factory world

of today with its: s -
. o High cost labor intensive loosely colipled operations
P -
o Unstable use of materials and constantly changing requicrements N
i o Discontinuous functions whose productivity and return are 611 but
impossible to measu;:e.
...To Tomorrow's world, where factories are: /
¢
N *
, o Efficiently integrated and continuous . I
o Plexible "and economical in the face of change
s r
? o Effectively organized to do the right thing with saximm
productivity and happy people.
~
r
L4 -
1 -
. »
\
’ 4
" ) . )
. \
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' ‘ ¢ : . '
. There are three words here that are crucial. Efficient, flexible, and

effectwe. Any one of those words taken” by xtself can be properly viewed as .
being somewhat motherhood. After all, transfer lxnes are the most efficient,

manual labpr is the most flex.x.ble and, whatever works 1S in the afterthought,

the most effective. '

.

. N >

, The assertion of the FOF is thag we can integrate efficiency with flexibility,
and with effectiveness., an éxarxple of how is seen m combining Group .
Technology (GT), which gets us very efficient manufacturing cells, with r.y\ . ‘
effectiveness of manufacturing resource planning (MRP), which has that 'éal ;
~ doing the right thing at t.he tight time. That is, it is effective. |
3
When will the factory of the future be here? That depends on you. 'me’ final
answer is not technology at Tall. lwe will start Mwe you a rmoce or
less cookbook approach of how to/a\ﬂh* technology, xf that xs your

interest,

- - -

. \
r | ‘
\

Pirst, accept that the FOF must evolve. It's' nol: gaing" to happen tormorow.

/ It's going to have to happen in an evolutiona,zy__gfashion\g; planning long
range and top doun, and by unplementing short term and battom up. I think |

.

that the best way €o do this is to divide the proBlem up into small pieces.
And I'11 make the analogy here again with the space program. The first thing |
<\ that the U.S. did was to shoot a rocket into the atmogphere. When it came -

back down it taught us at least what the atmosphere was like. The next

advance was to circle the earth, then the moon, and then to the moon and back |

. . 4
with no people and then to the moon and back with people. . -
v .
> - -
* W
T s . N N ) <
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1 would like to think of the factory in similar terms. If we look at
e i

factories top down in terms of being composed of centers, cells, stations,
and processes, each at a lower level of complexity, then we can implement in
the reverse order. In other words, t:ake the problem wherever it is found and
address integration in a piece meal fashion over a long period of ti.me but
thh the lirkages known, in advance.

. -
what happens at each one of thosealevels in the hiearchy? At the process
level we ‘make,* 4t the.st:ation we "move," at- the cell we’ "monitor and

.,

control,” at the center we 'manage, and’ at the factory we” 'dxrect. Next,‘

a
) .we st 1ook at the corrponent pa:ts from the technology poxnt “of view at each
* 'of. the levels. ’ . ] ‘ :

\.Unit“p’rpcesses do the tréditiio'nal work; they also account for .only 20-30
percent of the product cost. Systems-are the life blood of the organization; ,
- theyk,mam’gé the flow of information and control the flow of materials and the
- schedunr;g of peoéle and machines. They also account for 70-80 percent of
. non materia]. prodxct cost, Therefore, the majority of our attention should
" properly_be in this area, but it is the most difficult area; wu:h which to
deal. Developing }ptegrated systems demands total commitment for the long
tern:. significant investment is required, and if f:he_system is to truly work
in an integrated way, it must be designed top dwn’ before the first subsystem

¥ . -

Iy -
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N
is built. At the same time, keeping in mind the teal pressures and needs to

pay as you go, there must also be short-term payoff. Therefore, the systems

——

rust be built bottom-up,

The top—down pian-—bottom~up build 1dea is well accepted' and eaby to
understand. The problem becares how to translate this concept into an action
plan. This problem becomes largely one of syntax and semantics, that is —
meaning and form. The objective is to build the faciory, but we must start

with the basic process. Therefore we should follow a strat:.eqy of':

PLAN LONG RANGE i
AND
TP DOWN )
0
PACTORY
careis .
) CELLS
‘ STATIONS
' PROCESSES
\'4

BUILD SHORT TERM

. AND
BOTTOM UP
.
N M .
ro. / ,
4
’
« "N !
. -
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‘Planning: The idea 18 to plan top down from the viespoint of an integrated o

factory. The sequence of centers, é&lls, s’%ions, and processess reduces

the problem into Successively smaller en ities which can be readily

4 understood and dealt with. Building: This is a bottom-up -affair, which is
the reverse of planmng -- it moves from processes to stations to cells to

centers, concluding with an integrated factory. pcBcesses are totally hard
technology and easy to undgrsbend. As the sequence is moved up, processes
are integrated by soft technology into stations, stations into cells, cells

into centers, and centers into a factory. Specific examples will follow of

how this can work.

Iy

pirst, how do we plan top-down? We start off with the idea of an
architecture, a blueprint, a roadmap....a roadmap that is very detailed.

. .

Its purpose is to: -

PULLY DESCRIBE THE FUNCTIONS OF MANUPACTURING, ITS INFORMATION CONTENT

- AND THE DTIAMIC INTERACTION OF ALL SUBSYSTEMS

4 .

with this architecture we can model and test planned mprovements in our
factories prior to going to iron, that: is, before makmg a major investment
in facilities or computer software. "gxercise of the architecture will thus

- . i .
eliminate the surprises which today occur in systems inplementation,

surpriseg which result in missed schedules and incteased cost. : -

.
.

N
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The best way to explain the sequence of bottom up build is by exarple. Each
of the steps in the sequence °process ~ station - cell - center - factoiy"
has both a hard technology and soft -technology viewpoint. The practical __

approach to the FOP is from the process so we will start there. )

Prom the hard technology viewpoint, we have a choice wOf how to make a-
particular part, for example (1) by bulk deformation by extrusion, (2] sheet
w  forming by deep drawing, (3] machining by shaping. Economics should cause us B
to éecic;e which one of these basic processes to use. The soft technology .
viewpoint of process allows us"tg. -examine .méteri—als, tooling. effects,
equipment characteristics,™and, of ;outse, part g'eometry with respéct to’:one _
"7 another for each process choice. We consider the most economical way to put
these parameters together. Our objective is to ma}.ch the "best® process with
. the Jbest® material at the “best® time, given part geometrty. Best, is a'
relative term. When looking 4t tooling effects or equipment ch.;racter;stics,_
. for exa.mple, in one plant "best® may be different than 1n'ax:.oth_er .plant for
- the same part. We must decide what is *best® by using information within the

I

computer, which is presmned to "know" the situatxon within each plant.

— T

Stations are integratj.ion of processes. "The hard technology viéwpoint‘ of the
statior!, for exgmple might show _tobots doing grinding, deburring and
loading-unloading processes. It is clear that the process togethet with the

* robot changes the process to a station. 'me station from l:he soft technolpgy

viewpoint hag to do with How we control the station. _ The part program comes
-7 - 1 -

. . .

RC -
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from the corputer, so that it igs not possible to perform this process within
this station without a part program. In other words, it cannot \be Sione
manually. Adaptive contro} is aléo an assumed input. Output for.the‘station
is nothing more than a,corpletion signal, evezythiné is 0.k., or is not 0O.k.
Adaptive oontr‘oi provides the opportumity to keep things within certain
limits.
,

Cells are the integration of stations. Prom the hard technology viewpoint of
a cell, we might have a punch press, a conveyor, and a robot. We saw, in the
definition of a station, that v{hen a robot is integrated with a basic
process, a station is create;i. A 'cell, in general, is the station integrated
with some material management device. In this case, it is a conveyor and a
vision system. BHere the benefit of the soft technology viewpoint begins to
Por example, with the fabfication data created within the

become Clear.

design function, the inspect part information is added during design, not as
an afterthought. We have gone, ther;,\ beyond today's approach of Showing the
camera a part and then telling the computer, "if you see this part‘again,
identify 1t.® At part creation, the information is put into the same data
bage that is used at the cell on the shop floor. The only Signal from the

cell is that it is either done, or that it is not 3ble to complete its
assignment.

]
The integration of at least two cells is a center. From a hard technology

viewpoint centers have been described many times, for example, robot welders
along a car body assembly line. It i{s again, however, the soft technology

. ~
‘
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viewpoint that is most critical. This is because here 1s where shop floor

\}
decision making occurs, for example: materia}s requirements planning,

c:apacity planning, machine assjgnment, WIP mimimization, and cell defm).tion'

based upon Group Technology. mgse manufacturing centers are what people.
commonly speak of today as an PMS, although the, term should be expanded to be
any type of flexible Eahncau:)n or assembly. The center soft technology
viewpoint of the most complex center which 1S operating in the world today 1s
at MB8 in Augsburg, West Germany.

The MBB sgiup has 24 machine tools, most of which are'.four or five axis head
changi'ng nachings. In ‘this system tools are transferred from the tool crib
area automatically in overhead pallets. Raw material reaches the machine
tools automa.tically and finished parts are taken away from them
automatically. 'meie are stacker cranes for _tools';, raw materials and
finished parts. This system literaily runs by itself through a control
center that looks much like an airport control tower. People do the

watching. Machines do the working. This system gives all of us some targets

ta shoot for.

Machine utilization in MBB form stand alone machines went up 44%--that is,

fixed assets are béing uséd much better. Corgespondingly, the number of

machine tools could be decreased by 44%. This| decreased floor space, the
number of people decreased about 30%, and ruput increased 25%. Most
importantly, the initial cost was actually legs, primarily because of the

fact that fewer machines had tp be bought. Thig was so much so, that it even




E

O

125

conpensated for the systems technology development so the total initial cost

was less than it would have beef conventionally. The most important number

is the bottom line. 1In this case, a 24% increase in annual return 1s claimed.

Today there are 70 to 80 Direct Numerical Control systems in Japan. Of that
nurber about 24 are of the MBB type., 1In wéste:n Burope there are 24. 1In the
United States there are 12. But, most significantly, the number in the U.S.
has doubled every two years since 1972 when this technology was introduced

here.

The MBE system is the best example of what can be achieved designing in a
3

top-down way and building in bottom-up manner. In more general terms,

remembering that the center is an upward integration, the cell-station

process scenario contains:

. INDEPENDENT/MULTIPLE WORK CELLS

. AUICMATED PART HARDLING, TRANSFER, ORGANIZATION AND STORE
. OPERATION FROM PACTORY CONTROL

A SYSTEM ORGANIZATION TO PERMIT PHASED DEVELOPMENT AND
IMPLEMENTATION AND ADDITION OP NEW CELLS-STATIONS-PROCESSES

11-510 0 -~ 83 -~ 9
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. THE ABILITY TO ACCOMMODATE CHANGES IN:
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Wnat we are talking about now 1s not adapting to change, but managing change

Erom “top to bottom.r The objective is to be able to integrate \Centers into

Athe corputer 1ntegrated factory. While W& are not t;alking about tomorrow,

. the next 10 - 20 years is well withm" the realm of poséibility. To be sure,
. " e must have some ';gchnology first that is not yet here, but it is on the

. 5 honzon' a
y o .
54 . 4, -~ o

’ N‘ow,‘it:: prove td you that this dpptoach ‘is much more than theory, let me
point out that at least three maJor oonpanies, including my own, are building

. a, busmess based on this xdea, as are several venture capitalized firms, The
s sequence that I d&ccnbed was created by the U.S. Air, Force during the- time
) wben I lead the ICAM ptogtam, In tact, the Process, Station, Cell, Center

building block Scenario desc;ibes the four oonponents of my awn Industrial
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We look at the computer integrated factory then as betng the evolution of
integrating these i:roc;esses, stations, cells, and centers, into the FOF. Now
that the cookbook approach to the FOF 18 understood, 1s it enough? I think
not. Really building the FOP will take a major change in the attitudes of
most of us. We need to embark upon a course of self brainwashing that causes
us to seek excellence, not opportunity. For example, in Japan, Fujitsu Panuc -
talks about a factory which they apologize for because, in making 1its 100
robots a month, it is only 62% perfect. Yamasaki is building a competitive

plant to make robots, and they promise that it will be better.

vhat are we doing? I think that we are trapped by our own attitudinal
problems. Let me give you some more American/Japanese examples, since I have
spent quite a bit of time there. In almost every Ja)anese newspaper there
are daily articles about robots. Not about problems with  them as in our
publications, but about how wyell they work and how much investment is being
made and how good that investment is. By contrast is an article which came
out in a major 'U.s. magazine last week which questioned the good sense of
major U.S. companies investing in a business market tha}: was only a '150
million dollars in }981. This-is an exarple of our at:.titude problem. So
what if the robot business will be $2 billion in 1990 and that without it we

may as well say goodbye to our other b(lsinesse§.

Next is our preoccupation with thinking that there is a union problem. I
believe that the UAW knows that the 2000 or so robots in the U.S. are not

responsible for more than.200,000 UAW members being out of work. I have seen

*
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no evidence that unions are A problem 18 our lack of automation. I think
that the whole thing 1s a "red herring" disguising managers who are
themselves not willing to accept inevitable change. If the union excuse
doesn't work, they talk about economic justification. 1I've never met an
industrial engineer who, when given the answer, couldn't tell management how
1t came about. It is said that Robert Macnamera, back in the early days of
the application of operations research in the DoD, had a Job to fill for
which ™he had interviewed three industrial engineers. They were all three
sitting in the entryway ready to go in for the interview. The first one went
in, came 'back dejected and related what ’happened. "Well, he asked me how
much one and one was and I said two — MacNamara says that's not the right
answer/, lno imagination.® The second goes in knwmg now what guestion has
beert asked and he is waiting for it. He says, "in ,bmary arithmetic it's one
- zero, vhich is the same as two.” MacNamara says "smart aleck® and throws
him out the d;or. The third industrial engineer goes in, whereupon MacNamera
repeats the question. The third candidate looks at him, smiles and says,
"well boss, what do you want it to be." I am certainly not advocating the
in-pllications of that approach, I am only saying that we should all be willing
to accept the basic uncertainty of our lives and take necessary risks whether
they can be précisely calculated or not. I think that the question of How
Par You Can Go, has to do with the old pyschological axium of behavior
changes before attitude. 1I'll give you one last example of the effect of
attitude. This one, I think, typifies what 1is probably the correct
y_aerce[.:t:.ﬂ'r );c‘)f service in four different countries. It is a personal stor

and it has qothing to do with factories. Recently, in the Okura Hote
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Tokyo, I lost my luggage key, Samsonite luggage, samsonite American luggage.
Samsonite American is different from Samsonite Japanese I found out, but it
didn't matter as I called downstairs. “Yes sir, come down, we can solve your
problem.” I went down, the bellman had a box, and 1n that box perfectly
organized on boards, on hooks, there was a luggage key for every piece of
luggage that I've ever heard of and most that I hadn"t heard of. He gave me
the key that needed. I opened the suitcase. The problem happened again on
the same trip in london 1n a major hotel. First off, the bellman couldn't
understand American, but he said, "Yes, I think we can so]..ve your préblem,”
He péoceeded to durp a one cubic foot box on the desk. For an hour, I sorted
through it and finally found a key that was close. later, 1in Seattle, I
thought 1'd try the same experiment. I was told on the phone that I
shouldn't bother to go to the desk, they couldn't help me. Before you laugh
too much, let me tell you that I tryed the same thing hete last night and no
one answered the phone. Clearly, this little example indicates an attitude
which may be as sirple as’ "be prepared” manifested as behavior which we

somehow now expect as the norm.

The Japanese people got to this point by deciding how they wanted to be and
then managing the change necessary to make it happen. I think that as long
as we continue to think about reacting or adapting to change, rather than
managing change, then we're never going to find the right wave to ride.

we're simply not going to do it. \

133
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We have to learn to stop adapting to‘change and instead deciding what we want *

the world to be like and then coming up with the program to manage that

change. I think the French have just done that in the program which was

described here earlier today. In the U.S. Government, it was decided three

times in ten years to manage our change into*a more productive nation. We

had under the Nixon administration a thing cglled the ‘National Center on ~ »
Productivity and Quality of working Life, or NCOP., Its idea was to
demonstrate the benefit of productivity aimproving technology. Before
anything got going, administratic;ns changed and President Carter abolished
the center. Carter, after two years, decided that there was a productivity
problen. He started ‘a program in the Department of Commerce called COGENT,
Cooperative Generic Technology with nearly the same purpose as NCOP. Just
about the time it was about ‘to do its first good thing, it was abolished when
President Reagan was elected. President Reagan, perhaps, learned a little
bit faster than the Carter administration, because within his first y:zar he
started the Productivity Counsel. However, the first thing the lea/der of the
Productivity Counsel did was to go to Japan to talk to the Janpanese about
not shipping cars and other products to the U.S. Clearly, none ‘of these

programs went far enough to change the behavior of American manufacturers.

In the final analysis, the question of How Par Can You Go is an individual
one. Let me offer, none-the-less, what I believe it is that we need to do to

go as far as we can.

ERIC
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Pirst: Decide how far and how fast we want to go. I really believe it's
»

‘within our power to make that decision and if we stlck with it we'll make the

chahges necessary to gecover our way of life.
/ ‘ :
Second: Develop our own game plan.and stick to it in spite of the criticisms

that are going to come fg)m those who in§ist onh maintaining the status quo.
1

Third: Abandon the idea Of instant turnaround. We have instant cotfee, and
instant glue. We Iwant instant turnaround of multi billion dollar
corporations, or we want, for the benefit of investors in venture capitol
firms, instant success. We need to stop trying instant turn around. We n_eed
to go planned, measured, jterative, that is to say -- managed change.

Fourtl;: We need to start to re_wa:d the leaders. and I define the leader as
being a person who can look beyond the action which is guaranteed to insn;re
this years bonus. And instead, build a business with interests of the

comunity, the company, and, most importantly, with their childrens' futures

\
1

uppermost in their mind. Profits will come, but profits cannot be our number

one objective or we will in fact not find them.

-
Pi1fth: I think that as managers and leaders ourselves, we have to begin to

change our own behavior by starting to ask ourselves and our assoliates, both °
subordinates and superiors, why not instead of why. « . ; .
- . - /' .
why not t|
Y il -
why not excel,

Why not persevere
/’ why not win and more !

°

Again, thank you very much for the opportunity to speak with you here today.

3
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MANAGEMENT PLANNING YOR INTRODUCTION OF INDUSTRIAL RoBOTICS

(Presented to National Association of Manufacturers annual policy meeting, Shera-

' ton Washington Hotel, Washington, D.C., Mar¢th 18, 1982, by D;nm@kE Wisnosky,
. vice president, gCA Corp.) . ' ' : ,
. . -~ ) . . Tt ,
Good Afterncon Ladies and Gentlenen. N ) .
oe . » ‘

It giveg me great pleasute to meet with you ‘today and to talk,qbut planning‘
1
- for the introduction of robotics. - . ’ .

A

Let me begin by saymg that planning m any technology area, paltwularly one
tha%)merging, is a delicate balancmg act of sticking to a very long term
Strategy and being extremely flexi.hle in siezing oppor ties that ‘from tlm_e .
to time just seem to pop up. Also, I maintain that suceess often comes from
looking in places where others simply did not lbok at all. And, I would bet . L
. that ten years from now, while,all of us sitting in thxs room will have‘
> robo!cs technology ln‘place, in mostVcases it will not be dng quite the
.things that we are today expecting, and will be paying off in ways that défied Ve
today's abllity to p:édict them, Uging traditional approachee, things that
turn out to be significant are most often not on the problem list at ‘ll. ¥
They are instead, most often, something new which is discovered in the process
of doing. g . J

Technology planning ?:urfdth -a WPecast. For a product devéloper such as a
robo; conpany, this'foregst is an a.ss'eséme‘;lt of the markeb. In other words,
what prob ems will how many customers want to solve during the next weeks,
! months, an years, étc.a Next,, the developet assesqes capabilities required to
. economi y 8olve those problems, and when through development or .
acquisition < tmoe capabilitiw can be t;rought to the marl;et‘ Por the robot - .
customer, who has his own product to bring to theaméket, the process is done’

~
. in reverse. The qued¥kgning sequegce is, here are the products I want to
- .o -
[
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make, what proble?s will T have in making them, where can I £ind solutions to
those problems. Sucgess to both parties comes when the right solution meets
the right_problem at the right time. This is fairly easy when the technology
customer is looking for incremental solutions. That is, a sna_ll improvement.
It of‘ten becomes a roll of the dice however, when the objective is described
in such terme as the "Automatic Pactory of the PFuture” (soi’). Even though ‘we
all can now agree that this is bhe objective that we, as a nation, must have

I3

to tega{/n our competitive position in world markets.

In my opinion, planning for even the seemingly most simple problem in moving
toward thi$Autmatic Pactory begins ‘with a global look at the characterics of
the entire factory from the top-down point of viev;a. Let, me‘ﬁm with what I
believe ate:he/thtee most significant chata.ctetist\ics of thé€ Pactory of thé

- -

Future. . ,

Efficient . .
Flexible
Bffective

what is efficiency? Since the Industrial Revolution American industry "has
learned how to be efficient " in a way unparalleled in the world.

r
. Simultaneously developing transfer lines and mass marketing and distribution

to sell their output, we became known as both the producers and consumers of

the world. BEfficiency was fairly easy as long as people were content to limit
. N }

“their options. Henry Ford said that his customers could have Jany color that

-

.

o
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they wanted as long as it was black®. The reasoen for that was his available
tedmolog}:. In fact, black was the only colbr that dried sufficiently fast to
. enable oo:xtinl.x:us production. In today's terminology, factories.must not only
be ;Eficienth that is each operation is performed with the necessary ‘speed, v
but they must élso be eff_iciently integrated and con{inuous. Integrated ang
continuous then brings into the production scenario the utilization of no l‘z"ore
. material than 1s absolutely necessary and begins to elimnate the
¢ “discontinuities in manufacturing whi'ch in many cases rob even the most
(' efficient operations of the benefits which were designed }.nto' them in the
beginning. In today's world, if manufacturing efficiency by 1tse1f is not
suffic ent to maintain conpentiveness by its nature, it limits the ability
&0 both direct ani:espor}d to constantly changing world markets.

e’ tt - ’
“

Plexib@ty has to:ydo with the idea of production equipment remaining )
economical in the face of change. Rather than thinking of units o: pa:ts per
‘minute or per hour, such as with the most efficient tgansfer line technology,
flexible automation .is by definition reprogrammable to do a variety of
different piece parts on the same production equipment. Humans are of .cou:se
. the most flexible workers on the Eacto:y floor, but today robots are taking
their place as being the most economical flexible factory workers. The area

of flexibility is where robotic technology really comes into its own. Here we W

x o~

can have the same reprogrammable machine utflized on a multiple purpose
assembly line for example, where it is perfoiming the welding operation on

every car model that the manufacturer has. The robot controller only needs to
be told the difference fr model to model one time, and it performs

Ve B . N .
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unerzingly everafter never stopping to reset and neéver taking a coffee break.
T Kost 1x:portantly, ‘however, as p:oduction needs change, the  robot ™tz be

:eprog;anmed, it need not be scrapped and nev tooling bought. . This ~ our
capital utilization is also irproved over conventional ha:a,%u: efficient

- -

automation. & - ‘&1‘:) 7,

. % Rt
- s L

The third idea ~ Effectiveness, 18 perhaps the most meox@nt of the three in
the long run and particularly from the Mm;an point of % 1}@0 “That * is,
tomorrows' factories must be effectively organized to do the nght,tmng with
productfve and h'appy people. ‘
s
In planninq for the utilizatrion of robots, a question about their acceptance
.by labor unions always comes up. It takes forms: (1) Robots will naturally
teplace people and there will be mass unesployment, (2) The few :e:raining‘
workers in our factories will reject their steel collared partners. With
:espect to the first point, I ask you to ponder the dichotomy that there are
B nearly 250,000 American autoworkers out of work today and there are less than
2000 robots working in American auto factories. 1In this case, in my opinion,
the problem is Japenese cars not American robots. Recently, a congressional -
task force spent’ considerable time examining the potential of the problem that ‘
robots may displace workers and coﬁcl‘uded that robot introduction into the
work place will be the sane as computers in the 1950's. It will in fact 2ad
workers, ;not cause unemployment. We must naturally plan for re-education and
training, or we will indeed have gerious problems with the second concetn -~

worker acceptance of robots. However, effective organization is much deeper

Aruitoxt provided by Eic:




N .
than worker acceptance, of new technology. It has to do primarly with the idea

of doing the right «thing as opposed to Lh;__.‘trad.itional Armerican single
mndedness of doing the“ thu;g right. An effegtwe okgamzation .1'5 one which
recognizes both the need for funct:.onal’ speciallzauort, such a; manufacturing
and éngineermg,y but more critically recognizes that a relay race in which one

team has the fastest tunners but loses time in handing the baton off from one
*

. to another 1s of no more value than a team of slow runners. What happens when

_people lose sight of the need to do the right’thing? A couple of years ago a

ERIC
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well known book tecounted the/story of a major cat company where, the magketing
department make a .decxsionrto ifitroduce a massive marketing campaign for
4—cylinder engl;\es in economy cars while at the same time the manufacturing
department oo;cluded that since cars with 4~cylinder engines were not being
sold, it should immediately, stop their production. 1In chis partitular case,
sales were lost ﬁch money was spenr., and there were many unhappy custoters.
Both organizations were ve:y efficient 1:the1r decisfon making proces; and
also negotiuted management .flexibqtty but neither decision turned out to be

effective for the otganiézition as a whole.

- 4 -
) » .
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Are thege three ide;s of Efficiency, Flexibility, and Effectiveness mutually
exclus‘ivé? Certainly not. 1In jQC!’., thinking this way will almost certainly

guarantee failure in planning for introdu?:ti.on of industrial robots. It is

“ .
this very problem thac is largely responsible for our present situation of not

being able to compete with other 1ndustr1a1 pnations of the world, particulary
Japan, WMR we have been preoccupied with eﬁher creating the mosgt efficient

production units in the world, such as Detto_it s transfer..lines or insisting

\ -
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upon using people rather than automation, such ass 1 virtualy our entire

electronics ' industry, or catering to the often whimsical needs ,of rugged

individualists deman8ing a rigid work place where an electrician must be

called to replace'a fuse; and where there is utter chaos on Monday mornings as

workers bid for the weeks' Job;; and where manufacturind engineering routinely

redesigns the products of design engineering because they cannot be built -
our international coopetitors have 1nteg:ated all th:ee ingredients necessary
to be successful in tomorrow's manufacutuzing wo:ld. They have 1indeed

conbined .efficiency with flexibility with effectiveness. The results are only
.

. . \

too obvious to us today.

How did our competitors éet this way‘xwhile we literally languished ir; ::g
respective ruts? I believe that we either consciously or uncomsciously
adopted a policy' of adapting to change, while they adopted a practice of
managing .change. The diffe:ence is obvious. Adapting to change requires no
plan at all, one simply goes thh the flow, as 1t we:e. n’ managing change,
either an individual or a firm decides what the wo:ld should be like, and thep
takes steps to make it that way« The latt.e‘f ag;prc:ach Yoes indeed require

careful, thoughtful, and corgiderate planning.

Just how important is planning., I contend that if the policy is adapting,
rather than managing change, it 153‘ probably not i.rrpott;aht at all. Howevit,
adapting to change, as history praves, seldom works, instead, managing change
is the way to make' continuou‘;\‘significant progress. lLet me give you a

historical example: the Prench built ‘the Suez Canal after the English falled,

"
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and the U.S. built the Panama Canal after the E’:er;ch, fresh from their Suez N

victory failed. In fact the French failed twice - why? Assume that all the
participants had the same desire. Pirst the British were almost bankrupted in
building the Suez Canal. A sea level canal, that is, a canal that did not
tequire locks. They did not realize the need for an essential ingredient - -
the steam dredge. Without the steam dredge, it was impossible for manual L4
'1abo: to keep srlt oul of the diggings. The French were successful because
they ‘fecognized the need for a new technology without which they would
certainly have failed as had the British.
But), adapting that t‘ectmqlogy to build the Panama €anal did not work for the
Prench. They failed twice, ‘because of two problems. FPirst, that the dredge
did nqot work on solid rocks, and secondly, that malaria killed workers faster
than they could be brought to South America from Prance. Thousands of peoéle
died from a disease whoge cause wasn't ever found. Then came the Americans,
three problems were recognized. One: there needed to be a cure for malaria,
two: there, needed to be a way to eventually move mountains, three: there
{ needed ~t:o be a way to secure the rights to the shortest distance between the

Atlantic and Pacific Oceans. Before the first rock was moved, the cause for

malaria - mosquitos - was discovered, and quinine was ir}vented for its cure.

™0, nitgoglyce:in the basis of dynamite was invented in a totally unrelated

event, but ;ts need was, recognized and it was then planned to be used. 'Ih:ée,

a revolution just 'happened to conveniently occur for the United States whereby

Panama was created from Columbia at exactly the place where the United States

had decided that the Canal should be built. Panama of course immediately .

.
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granted the rights to the Canal zone to the United States in ;;er?ﬁtuft;: So
it wag, that two of the three ingredients necessary for succes“s/were managed
o) to occur and the third was reoogm.zed to have occurea Put together, the

pro;ect was a succesg which we gtill benefit frpm today.

-

"he second example of managmg change on a monumental scale occured in our own e

lifetime. With one statement, John Kennedy created the technology of
microprocessors and launched ugs into the computer age when he said *...the
United States wi‘ll have'a man on the hoon by the end of the decade . He dxd
“ not exapt’Iy say when or how, but set the wheels in motion for tremendous

chaﬂge to be managed over a perxod of many years, and of course we are still

,--“‘ a11 benefiting from those changes today.

Let me conclude the theme of managing change by particularizing it to your
introduction of robotics into manufacturing.

Pirst, one must of cot_xrse have a goal. I propose that it be the best
combination of efficiency, flexibility, and effectiveness for your particular
situation. Certainly I would not presuppose to say that it is an equation‘
that is one third - one third - one third of the three essential ingredients,
but I would say, that every solution, every successful solution, will have

some combination of each, rather than be primarily geared touards one of the

.

three.

143
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With this out of the way, there are five additional elemepts with which we
have to deal. fhe fi;st is workers - system integration; or how the worker +
gets ~i.nvo].ved,in the use of robots in the shop. This has to do with t‘he job
process, perceptual feelings, sensory feelingy, communications, and control.
The use 'lof the robot must make the yorke: feel better about his job. »'mis
will occur provided that the machine is explaiped to the worlger. It mst be
explained by\ looking at th;a workers specific environment, the interface the
“» worker has with the robot, what the worker does':in the performancé‘ loop, and
does the worker have anything to do with making certain that the robot is
doing 1ts job. Secondly, education - does the worker have the opportunity to
both learn and to improve the workplace. 1Is time allowed for a._formal
education process to not only teach th;a worker the new job, but also provide
sufficrent knowledge that the worker actually self improves the environment or ) ,
makes suggestions fér its improvement. ) In short, is there logical growth path ‘
for advancement. Thirdly, how we explain the change which will occur to the
worker effects tk}g workers acceptance. I8 oontrgning daté and documentation

clear and consistent? How do we tell the people what it is t}:at they are
supposed to do? And how can we then tell that they have done it. If they do

not understand then they truly can not beexpected to care Fouéth, our own
management attitude. And this {s where the rub re;uy i, 1 am convinced. We

hide behind our reticence and often are more comfortable with maimtaining the

status quo' than taking the effort to manage cpange. Technology change by
engineers, without the corresponding organizational change by management will

not only cause the robot application to fail, l;ut the situation will probably

actually worsen into a less productive sitpation than had autgmation not i)een

. .-
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tried.. Fifth, ove:‘gl._l employee motivation and morale. mt‘ivation and morale
must be cOnsideze‘d in each individual application of a robot, whereby the

enthusiasm of the corporate level rubs off on the individual worker and in the

-

process proof is provided that what they are being asked to do really does
T Rl . _
matter in the long run.

where does all of this lead us? Certainly you have the feeling by now that we .
are mot talking about quick solutions to simple problems, We should expect no
less. Certainly the world that we have created took a long time for us to
make it this way and our application of solutions should be expected to take
no less time. °!'lowevet, if we accept the concept and philosophy of managing
change rather than adapting to Change we will all certainly feel much more
comfortable in the process of change. This must be true because we will have
a fuch clearer idea of whether or not we are still indeed on the' path that we
have chosen for ourselves.

With. that, I thank you very much for your attention, ;nd will be, happy to

entertain any questions that you might have. -

¢

O 145 .

O
Rl

’ EKC 11-510 0 - 83 - 10 ' - S

[AFuiTox provided by ERIC i




\ 142

“, . A GCACQHPORATK)‘N
news from: . 284 LT

Y
* v . -
’ Lo’ Kathryn Wardrop For Retease  Immediately
GCA Cotporation N ¥
Bedford, Mass. .
617-275-9000
. .
A
D. E. WISNOSKY TESTIFIES BEFORE oy

HOUSE LABOR STANDARDS SUBCOMMITTEE

Washington, D.C., June 23, 198.2 == GCA Group Vice president .

Dennis E. Wisnosky recommended _th:t government, academia and

indystry join together ip joint productivity improvement

P programs to further the development of factory a.u'tomatiom in

testimony today‘beforé the House of Representatives Labor
Standards Subcommittee here. ..
Mr. Wisnosky said that to increase productivity, American
industries need to "ery out. factory automation ideas in very,
very big ways.® By forming joint productivity improvement
programs, the government will “provide seed money  and
leadership to create a climate where growth could occur --
°econoulc qro;:’th and growth in the number of jobs."
American industries today must “compete in a world harket
with countries that already have national productivity programs
and are automatm‘g their manufactur.ing operations. "Automatio:lm
is the one chance we have to compete -- let alone survive -- in

the world market,” Mr. msnos/ky said.

- more -
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Mr. Wisnosky also recomnended tax incentives for industries
investing in manufacturing technology. 'The33 tax incentives
or credits should go beyond acCelerated depreciation for
c¢apital equipment,” he said., “Purther, I believe we shoulgi
Even consider p‘;otectxon or direct subsidies for those
industries experiencing unfair foreign competition.”

Bven if worldwide competition does not force Al;erican
industries to autonate, 'automation technology would increase
employment ar;d provide a better life for U.S., workers, said Mr.
Wwisnosky. Although automation will cause job displacement, Mr.
wisnosky 1ikened the effect of automation on U:S. employment to
.that of the growth of the computer industry. "Back in the
19508, we were warned that computers would Cause mass
unexmployment. Exactly the opposite occurred,” he said.

Rather than fight automation, Mr.' Wisnosky said, "our
unions should be;demanding that a certain portion of the
workers' time be dedicated to re-education and. training. ...
Retraining rights should be built into the wage structure, the
same as vacations and other f:ing‘e ‘benefits.” .

As his last point, Mr. Wisndsky endorsed the S't.evenson-c
Wydler Technology Innovation Act of 1980. If funded, this Act
would encourage technology transfer between government
laboratories and Pprivate industry, by establishing application

offices to integrate new technologies into the private seotor.

M‘:.,iwisnosky spoke in front of the Labor Standards
Subcommittee during' their hearings on the effect of few
technology fn the American workplace, Mr. Wisnosky is a GCA
Vice wresident and Group Vice President "of the GCA/Lndustrial
Sy.stems Group, and directs all GCA efforts in factory
automation, He has had 15 years of experience in high
techhnology and factory automation in government, academia and

in private industry.
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Mr. MiLLER. Thank you.
Mr. Bittle?

- * 7 STATEMENT OF WILLIAM BITTLE, ECONOMIST, RESEARCH DE-
) PARTMENT, INTERNATIONAL ASSOCIATION OF MACHINISTS
° -AND AEROSPACE WORKERS

Mr. Brrree. Yes. Thank you, Chairman Miller, Mr. Ratchford.

I am an economist at the Research Department of the IAM,
which represents over 800,000 workers in a variety of industries,
including aerospace, air transport, machinery manufacturing, ship- .
building, electronics, and other high-technology industries.

Our membership is a mixture of skills. Currently, about 32 per-
cent of these members are highly skilled craftsmen, with another
56 percent being semi-skilled production workers. *

I welcome this opportunity to share with you the IAM’s views on
this important subject. In my submitted testimony, I have attempt-
ed to touch on our major concerns and activities with respect to
technological change.

As anprganization of workers, our focus with respect to technol-
ogy is its impact in the workplace, and on the working person’s -
life. Qur activities with regard to technology are all aimed at insur-
ing thAt what we view as an appropriate consideration of these im-
pacts, and adequate protection of the worker’s interests.

At the work place level we most deal with issues such as the
effect on skills, dehumanizing trends in the design of work duties
and factories, safety and health implications of technological
change, and particularly with suitable provisions for retraining dis-
placed workers, and access to that training.

Technological change in the work place is an ongoing phenom-
enon. And our most important concern is the continuation of suffi- '
cient employment opportunities. When it runs at its usual relative- _
ly even and measured pace, it can be dealt with regsonably well by

™ the collective bargaining processes which have evolved over the
decades, coupled with the social programs designed to ease tempo-
rary displacement in employment.
. This is particularly true when the economy is expanding. This
has basically been the American experience with technological
change. In general, workers whose skills became redundant have
* been able to find employment relatively soon, either in the indus-
tries created by the new technology, or others, as the economy ,
evolved from an agrarian to a manufacturing economy or later into -
an expansion of services. v .

This has generally been true, even when the pace of technologi-
cal change has quickened, as it has lately, under the influence of
the widespread adaptation of computers, silicon chips, and industri-
al robots to work place applications.

There is, in my view, an inappropriate tendency. to generalize , -
this serirrc%ivpitous historical experience with technological change
into an nomic theorem to the effect that technological change
creates Jmore jobs than it destroys, because of the expansion of
growth'@and wealth which it makes possible.

At the-1AM, we do not feel reassured, look at this in the same
light as the notion that since there has yet to be any 'major loss of

ERIC 145

IToxt Provided by ERI - . P




. 145 '
» , b
*  lives due to an accident at a nuclear power, facility, current safe-.
guards must be adequate.

And Congress is experience with the Reagan economic program
is persuasive that it is not sufficient to provide the means or incen-,
tives of business expansion when business itself judges the longer-

. term.payoff for such expansion as doubtful.

- Such programs in fact, to the extent they are acted upon, be-
cause of the inducement provided, can only intensify the worker
displacement problems, precisely because they do bring these labor-

» saving technologies into earlier application under motivations
! which are not based on an assessment of the dynamic factors ptes-
ent in the economy—not based on real opportunities for expansion

and growth. .

To sum up this point, since the Government has embarked on its
massive program to stimulate investment in new plant.and equip-
ment, which obviously means accelerated applications of labor-
saving. tecknologies, fg{pmfthat good luck again will provide
enough growth to softén the more brutalizing effects on workers.
But I'do not see these dynamics in our economy.

v It is an economy that is no longer young, and an economy that

now faces more economic competition throughout the world.

Further, the applications of technology now coming onto the
scene will impact in all areas of employment, not just in record-
keeping and office work, not just in processes of one or two manu-
facturing industries, but across all industries, manufacturing and ,
nonmanufacturing, and into services. The implications of such an _
exciting transformration become frightening when.you consider the
resulting displacement if the economy does continue in its current
no-growth mode. ‘

As a nation, we simply have no programs or plans to deal with
this possible eventuality. We need to come to an understanding
that nothing replaces the loss experienced by an individual worker
who sees the need for his skills disappear in the middle of his
working life,

Even if he finds other employment within a reasonable time, it i3

- usually at a lower wage level, perhaps in another geographical
region, and after some period of economic uncertainty or hardship.
This worker’s plight must be considered and mediated, for he is not .
responsible for his situation. If there is failure in his plight, it is
not his failure but rather failure on the part of his employer or of

. his society. A ‘

As a side comment I might add that in looking at the question of
whether or not a job is boring or less valuable as a contribution to
society or to the individual holding it, you might ask the individual
who has the job, and I think his answer will often depend upon
what other work might be available to him if he logeg it. And that *
also needs to be taken into consideration. The necessity of eﬁming

a living is still what keeps most workers at their jobs, not the per-
sonal job satisfaction.

In our society, our thinking about personal worth, and our eco-
nomic means of distributing wealth is still primarily determined by
means of our work—that is, the position we hold. What means of
distribution do we use when only a small fraction of the population
is involved with the production of the goods and services that we

¢
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sell to &nfh other? Throu%};ethe years one of the continuing goals of

the labor movement has been obtdining through collective b i

ing,~eommitments by employers to recognize and assute theirabli

gations with resgct to employees displaced ., by technological

change. While we have experienced some sporadic success, manage-

ments have generally been unresponsive. -

- Managements tend to think of these issues as being in the area v

of their prerogatives to operate the business, and to régard the as-

su:,ndption of obligations with regpect to displaced employees as non-

productive expenses to be kept to a minimum, much in the same

way that one might try to control a wasteful use of energy. . .
, too many employers see the application of new technology

as a means to limit dependence upon the ‘workers, whether or not

this also results in greater production efficiency.

As you will note from the case study report, prepared by Leslie .
Nulty of our staff, which we have submitted, the IAM’s recent ex-
periences where employers have been introducing new téthnology
does not encourage us to think that management attitudes have .
changed in this regard. Many employers still successfully dilute
skills, subdivide job duties, transfer work out of bargaining units,
et cetera, all on the pretext that workers in the bargaining units
are not capable of dealing with the complexities of the new tech-
nology. And they persist, even if in the face of evidence, that self- '
trainéd bargaining unit employees can operate new machines more
efficiently than theé formally-trained nonbargaining unit techni-

‘cians the company has assigned to the new equipment. Such anti-
union, antiworker attitudes are not attuned to the needs of these
times, but unfortunately, they appeay to be as pervasive as ever. |

At the IAM, we have also found quality of work life programs, or _
so-called quality circles, which are being touted as a means of ob-
taining better cooperation between workers and employees and
providing an avenue for workers to have input into management
decisions, are more often being used by American managements as
an opportunity to propagandize the employees and to circumvent
the union as his representative on matters of wages and working
conditions. . ‘

The unions’ limjted su in gaining management recognition "
of its obligation8 to\workers results largely from the fact that man- -
agement is gnly required ‘o recognize us as representatives of °

workers currently employed-+niot those made redundant by techno-

logical change to the worker still employed these issues are seldom
strikeable issues especially when times are good and employnient is .
secure. And certainly management resistance stiffens when times

are less secure. -

In our view t}tt!;théasue of the division of responsibility for dis-

-t

placed workers as hety€en society or government on the one hand, . .
and employers on other hand, will ultimately have to be decid-

ed in a wider aréna than that provided by collective bargaining.

The issues of international competition force the accelerated appli-

cation of new technologies, we are told, further, the regional

impact of plant closings and relocations has implications of i r-

tance which cannot be adequately addressed through-ollective ba . |
gaining. Also there will be social problems resulting from questions

of how to deal with those who will be displaced. All of these factors
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add up to problems requiring the type of national attention which
this subcommittee is providing today. .

However, by having already established programs which encour-
age corporations to invest in labor-saving equipment, with dértain
goals in mind, and with specific predictions and assumptions re-,
garding the impact of those programs on the economy and on em-
ployment opportunities within it, the Government already has ac-

g

quired a greater obligation to workers who are, as a result, dis- .

placed.

The rate of appllcatlon of technology in a particular economy is
determined. largely by conditions in that economy. The pace has
been rapid in Japan and to a lesser degree in Germany, because of
a labor shortage situation they hdve experienced.

It was their only alternative for seeking increased productlon
An economy having no labor shortage situation might more appro-
priately adopt a slowér pace. And, in fact, the efficient use of re-
sources might so dictate. We need not adopt a rapid pace of imple-
mentation simply to match that of Japan or some other world econ-
omy.

In fact, on the question of productmty, we need to remind our-
selves, apparently repeatedly, that when we look at the figures, or
talk about these numbers, that what is being measured is the “rate
of increase’” that is most frequently compared between one country
and another, and not the relative productive efficiency of“Phose
economies.

Now, it is true that if the “rate of increase” continues over a
very extended period of time to be greater in those other economies
than in the United States ultimately, the result w111 be that our
competitiveness will be diminished. Py

However, productiyity changes are not short-term phenomena
and what may happen in 1 or 2 or 3 or even 5 years is not neces-
sarily that significant whenever the United States has such a great
leadl é)ver the others—and still is the most efficient economy in the
world.

In our view, what is needed with respect to all of the aspects of
this very complex problem, is a real first commitment to full em-
ployment, not just an other attempt to encourage conditions that
would produce full employment. Corporgte.decisionmakers must be

“persuaded” to carry through 1mp11éﬂ£g but not required—commit-
ments when they accept government largesse.

Evidence is accumulating that where there is a real commitment
to full employment, either—as in Japan—through the active em-
ployment of Government policy by requirements, restrictions, and
obligations placed on employers, or simply by the voluntary adop-
tion of that attitude by management, the adaptation of*new tech-
nology meets more successful implementation.

This attitude, if real, means that new technology can then be

viewed as nonthreatening to the workers, apd they are thus free to .

assist in its effective introduction. Ifsthe” economy is healthy and
expanding, it will naturally occur that new work opportunities will
develop, and the new benefits of technology can be enjoyed by all.

Indeed, with full employment, business would be encouraged to
innovate, to introduce new technology, since there would be a
market for‘tl}elr products.

a
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In the absence of the _commitment% full employment, however,
rapid and thoughtless technological change can. only exacerbate
social problems, ‘especially through ‘the displaceméft of workers,
particularly’ minorities and women who are justs beginning to
ac}llieve job levels which permit them to enjoy the-benefits of tech-
nology. . o s

It is our belief that we must eoncentrate our attention on accom-
modating technology to people, and making it serve people. The po-
tential for using technology to truly improve the quality of work
life, to make work processes more interesting, not less, to make
work more challenging and more satisfying, not less, is immense.

The potential for misusing technology is equally as great, and
given the history of technological development so far, we arg not
too optimistic about the right choices being made. Clearly, technol-
ogy is itself neutral. And the only question before the House is-how
we put it to use. ' .

If employers are willing to sit down with the unions representing
their employees, then they will find a partner. If employers. recog-
nize the labor movement does not oppose’ technology, but that we
oppose throwing people on a scrap heap, they will find understand-
ing. . * o -
If employers are frank and open and willing to listen, they will
hear uséful ideas from their workers. But if employers refuse to
view worker adjustment-costs as part of the cost of industrial inno-
vation, the human cost, if you will, they will find resistance.

This resistance may only delay the inevitable, but the price in
bitterness and confrontation is likely to be great, and the economic

cost staggering. - - .
Thank you. "~ T . .
[Material submitted by William Bittle follows:] .

- -,
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Snmm or WiLLiam Brrrie, Economist, RxsearcH DEPARTMENT, Im-nmmouu.
ASSOCIATION OF MACHINISTS AND Anoemc: Worxexs

I a&» William Bittle, an Econamist in the Research Department of the «
, International Assoclaticn of Machinists and Aerospace Workers (IAM), vhich
v . presents over 800,000 workers in a variety of 1ndustﬂes, imludirg agrospace,
air transport, machinery mfac:uring, shipbuilding, eleccronics a.nd qcher
Righ technology irndustries. Our membership is a mxmm of skills. Cm—rencly,
about 32 percent of these members are ﬁighly skilled craftsmen with another

56 percent being semi-skilled, production workers.'
7/

.
Let me ‘begin by sayiré that I welcone this oppertunity to share with you
the L&M's views on a subject uhich could mlWe to be a major factor in
determining the future shape of smerican society during the ba e‘of this
century. Indeed, today's new technology may have a more EG;ZI: effect on -

human resource planning in the 1980's than any other factor.

.

Technological change has been with us strice thy discovery of fire and the
. {rvention of the wheel. In more recent decadj/;cﬂé’ers have had to adfust o
constartly changing si'tuatl..ons,l as Increasifgly camplex machines vere introduced
throughout the American econcrry. while for the most part-unions have been
quite successful in dealing with these charges, the qu'dckemd pace of current

developments are’cause for serious concern. <
- ° 4
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The wtdesprgad application of computers, silicon chips, and
industrial robots, and the speed with which these and similar tech-
nological advances are being developed, portend vast changes in all
segments of Epe workplace. HNot only are traditional crafts and
production jobs bzlns Fransformed, but many white collar.and pro-
_ fessional activities é;e also being affected by the advent of %he

"paperless” office, computer-generated engineering designs, elec-

tronic teaching machines, gsatellite éommunications, and so on. 1In |
essence, our society {s f{nvolved in a rapid and mdsgive redésign of “ ‘
work. . .

.As trade unionists, our concern over t;is "second industrial
revolution" must be people and what this ;ew techpology does to
people. I cmphasize, "what it does to people," because the scien-

tific community has more than enough resocurces to remind us what

L3

b

technology does for people. .
Certainly there are cPuntless benefits in the new technolo-
gles —- benefits which.can and must be shaged,.by all. Indeed,
gfsurtng that a1l share in these benefits is a responsibility of ) T
the labor movement. However, while modern technological advances
have contributed enormously to the enhancement of our lifestyles,
- chey are also taking their toll at the workglace. A new electronic
device hailed gs a timesaver by a plant manager may also result in
massive unemployment. . As machines becomg obsolete because of such,
advances, so do their operators. Highly speciélized jobs which

they are not traigcd to perform are often created. Manpower

.. . .
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2 requirements méy be drastically reduced or perhaps eliminated en-
tirely. Th}s has resulted in a contingal contraction of the rate
of employment and has 1mpacteq on occupational requirements and
caused occupational shifts. . ’ - .
The new technology has brought us about 1,100 known carcino-
éens in the worgplace. New ways for workers to die from the bene-
fits of new technology. Approximately 600 new chemicals ar;
introduced each year, many with harmful side effects ‘for the workers
uho.produce th:m and the consumers who use them.
Technology ha§ brought us the new health hazards of stress
and stress-related'illnesses unheard of during previous industrial
revolutions. Fbsthe;, amazingly little is known about stress.
Huch of the literature on stress relates it to middle managers and
little £f any is devoted to white and blue collar workers; e.g. the
fact that forced overtime 1; a leisure-~oriented society creates
stress on families. . ¢ .
Concomitant with technological change has been the transfor-
mation of the U.S. economy from a production base to a service
base. Where formerly we had thought of technological change as
havipg its major impact on manufacturing, it is clear that such

7 T el -,
change is likely to accelerate in the service sector as well. The

implications of such a2 transformation are frightening, especially
when you contemplate who -- or what -- will produce the goods we

will sell each other.
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‘The time gg'now -- for trade unionists, for government, for
industry —- to devqlo; a strategy for dealing with technological
change in a creative manner that minimizes injury, ;nd maximizes
the accommodation of technology to people -- and people to technolo-
gy -~ while providing the benefits of cechnological.advances‘by
creating a better world for all people. .

" The c¢reativé ool which we in labor bring to this process is
collective bargaining. Through negoc%acion, employers. and ,em-
ployees can develop those approaches that humanize both the work-
place and the work itself, including the impact of innovation and
new technology on wotkets' Jjobs, earnings and futures.

Huch of what unions can do to protect workers from the impact
of cechnological change depends on che contract provisions the
unions are able to negotiate in this area. Each union has differ—~
ent problems and must develop different solutions for these problems.

Further, many of the célleccive bargaining approaches of to-
dqz,Afre really not new or novel-in‘chac most of the specific
issues raised by automation are familiar to most unions. For ex-
arple, grievance procedures already exist in varying degrees in <
one form or another for dealing with these proSIems, and ad just-~
ments to automation will consist to a great extent on the extension
of existing rules and practices in contracts.

The current rate and diteccio;'of technological change, how-
ever, indicates some need for imagination and challenging approaches

that may go considerably beyond what {s familiar from the past.
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Obviously, the problems of aucamaci9n cannot be completely solved
through collective bargaining. Nonetheless, over the years the
labor movement has cake; giant strides through collective bargain-
ing to cushion the impact of technological change and to enable
workers to obtain their rightful share of those changes.

. I should point out ch§c the IAM’s interest and concern over
new technology goes back to, at least, the early 1960's. At that
time, the IAM Executive Council set forward an eight-point prégram
for combating what was then termed '"automation." The program in-
cluded such items as advance notice, layoff by attrition, rate re-
tention, retraining, etc. Further, in 1969, the IAM set up an
annual Electronics and New Technology Conference. The basic pur-
pése of this conference has been to keep our membership fully in-
formed on the latest trends and developments in new manufacturing
technologies. ,In 1981, we produced an updated and enlarged set of
contract language specifically designed to pProtect IAM members rom
the negaci;e impact of new technology (Appendix A).

- While providing strong contract language is a vital first
step, it cannot be the soie answer. wOrke;s must seek to obtain
some control over naw technology. This can best be done by gaining
a2 say in yhat the new equipment is designed to do before it is
built and broughc_inca c@e plant and by getting a share of the
greater productivity it creates through a “tax" on technology.

The tax would, in effect, be a form of.préfii-shariﬁg, using part
of the increased profits resulting from prodUCCEVXCy created by

new technology. v
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Id—gealing with problems of this magnitude we must further
recognize that they cannot be solved by unions or collective bat;
gaining alone. Ragher, goverument, industry and even the scientific
community must joLn.Ln the developing of social policies designed
to make working people the beneficiaries rather than the victims

- of new technology. " .

_As a first giep_}n this direction, the IAM sponsoreg & Scien-
tists and Engineers Cohferencehheld last summer. This Conference .
was’accended by IAM ghoé floor members, q group of engineers from
academia and a smaller group of professional engineers from cor-
porate firms where we have collective bargaining contracts.

Qut of that Conference, much of which was devoted to new tech-

nology, a New Technology Bill of Rights was proposed and i{s being
circuiqted among our members (Appendix é). A summary of this Bill,
of Rights can be found in three straight forward declarations:

new :gchnology must be used in a way that creates and maiq:ains
jobsg new ;;chnology must be used to improve the conditions of work;
and, new :eéhnology must be use{ to develop the industrial base

and improve the énvironment.’ -

“ It was the consensus of the IAM members paréicipating in the

Scientists and Engineers Conference that trade unions should not

only adopt and proclaim the New Technology Bill of Rights, but that

they seek full participation in the decisions that govern the
design, deployment and use of new technology. In other words,

we can no longer merely respond to unilateral management actions.

-
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Following this Conference, IAM Representatives, along with

others from the UAW, CWA and IUE, attended a two-week American-.

Scandinavian workshop on new technologies. In these nations)

.where labor has long been an accepted equal and partner in society,

the trade unions are deeply involvéd in new technology from its
initial development to its application in the workplace. L4

I must repeéat, again, that labor cannot do the job alone.
Innovacion-caysed economic dislocation amd other kinds of dis-
location -~ including plant shutdowns caused by technology change,
job loss from trade policies and production shifts away from de-~
fense-related industry -- require cooperative labor-management
efforts ;nd also national programs to deal with these complex
problems. Further exploration is needed of a variety of such pro-
grams, including proposals dealing with plant shutdowns and plapc
reloc;cion and reconversion of defense-related industry. !

In establishing a natignal policy on technological change, a
modest first, but vital step relates to the fact that much more
information is needed on the effegts of induscriai innovation and
new technology on workers. Federal acc%on is needed to set up a
clearinghquse to gather information og'a continuing basis on in-
novation and technological change and‘iCS effects on the welfare
of the Americin people, on jgbs, skills, E}aining needs and indus-
try location. With ‘more and better information, public.and private
ad justment programs can_beCCer.avoid neea}ess human hardship and
suffering which too often. result from che\disruptive impact of

changing technolggy and imnovation.

.
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Through chL; clearinghouse, the federal government could pro-
vide uniéns and employers with comprehensive {nformation and <
service, upon request, to help the parties develop 1abor-manager
ment solut&gps from the complex problems related to the impact of v
{nnovation and technological change in the workplace.

We need to know more about and to monitor asiduously cﬂe export
of technology. It may ;ell be that our technology is our most im-
port;nt asset, our most important strength. We, as a nation, ought to
take a serious look at the indiscriminate and unnecessary cransﬁer
of that technology abroad,'most often by our multinational corpora-
tions for reasons of profit alone. We need to develop a measure of
the desirability of such transfers from the standpoint of our
traditional well-being in te;ms of its effects, not on profits,

- ' but on fobs and its effects on the American people and their

co;munitles.

National full employment programs must assure an econom;c
climate in which collective bargaining can flourish. These nation-
af programs must help solve the social and human adiustment problens,
;réated by innovation and new technology, which lie ?utslde the
scope of collective bargaining. : .

If the economy is healthy and expanding, new work opportunities
will develop gnd the new benefits of technology can be enjoyed by all.
Indeed, with full ,employment, businéss would be encouraged to inno-
vate, to introduce new technology, since there would be a market

for their products. .
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In the absence,of full employment, however, rapid and thought- ~
less technological change can only exacerbate social prog%gms,
especially through the displacement of workers -- particularly
minorities and women who are just beginning to achieve job levels

“which permit them to enjoy the benefits of cechnology.
" As I stated earlier, we must concentrate our attention on
people and accommodating technology to people and make it servé N
people. The:potential for using technology to truly tmprove the
¢ quality of worklife, ta make work processes more interesting (not
less), to make work more challenging and more satisfying (not less)
i{s immense. The potential for misgsing technology is equally as
great and, given the history of technological development so far,
we are not too optimistic about the right choices being made.

Clearly, technology is itself neutral and the only unstion
before the House is how we put it to use. If employers are willing

to sit down with the unions representing their employees, then they
will find a partner. If employers recognize that the labor move-
ment does not oppose technology, but that we oppose throwing people

on a scrapheap, they will find understanding. If employers are

frank and open and willing to listen, thef will hear ideas -- not
bombast. But if employers refuse to view worker adjustment costs
as part of the cost of industrial innovation —- the human cost, if
you will - thefiwttl fiqd resistance. This resistance may only
delay the inevitable, but the price f{n bittarness and confrontation
is likely to be great; the economic cost, s;aggering.

Thank .you

.
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APPENDIX A

SUCGESTED LANGUAGE FCR
TEGINOLOGICAL GHANGE

—-——

The language provided below is intended to provide guidance for lecals
wishing to negotiate improved s‘ecuriy language into r.he{r agreements relating
to issues of techrological change. The fumping off point for this effort was
the already existing language recommended {n the 1AM Model Contract Marual.
That language has been examined in detail by each of the two collective
bargaining workshops of the 1981 Electronics and New Techmology Conference.
Changes representing improvements in protection have been incorporated in
these revised recommendations.

.

R A word of warning {s necessary! This lanzuage does not represent an
integrated prooosal to be submitted "as is''. It i{s instead, a setting forth

of options and altermative approaches. For example, a bargaining umit which
negotiated the language herein recamended relasive t:d. Redu'c':im in Force Due
to Techrological Change, which progides anly for reduction by "attrition", .

would then have no need, or 1icMe need, for language dezu.'ng with Rate Re:‘ent:icn,

Retraining and Transfer Rights and Relocation Expenses.

a

Therefore, in extracting language from this doctment. for proposals to '

employers, care must be taken to insure consf.s:er:\intent, without {nternal
conflict between the ftems selected. Further ig is'necessary to examine how
§
" the selected clauses might dove-tail with or impinge upon the meaning of
(3
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. 1
existing contract language; especially language which already provides same f
protection (such a.f. transfer rights of laid-off employees swhether or mot it

was occasicned by technological change). ,

Finally, specific language must be tailored to the individual contract.
in many instances to insure that the new clauses do no violence to existing
senfority and bargaining unit cefinition arrangenents. We have tried to
indicate where decisicns of this type must be made by providing choices.
However, since. it is impossible to anticipate all variations of contract '
language, it is essential that each local determine the modizications necessary
to maximfze the effectiveness of these recormendations in each negotiating .

v situvation.

- ' N . Y. -
\ ¥hat is New Technology?

Often the pew technblogy is in place before the union is fully aware
oé\that is hgbpening. Thus, the first, s}:ep is to reach agreement, in advance, .
on what constitutes n;w technology so that the rest of the program can begin.

1
Article .1 -
Technological change shall be defined as any ‘alteration in equiptent,
material, methods, and/or changes in work design. This should 21so include *

any change in product line.

.
Advance Notice

In the event of management's intréducing new technology, it is imperative
that the undon firmly establish the right to advance notice, the rig'tt to
certain kinds of ;.nfomauon ard the obligation to bargain over necessary
adjustments through clear and spec{fic contract language. By being required




v / ' ) - - -
L T e _ “ :
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.
.

to give advance m‘eice of plans to introduce technological chenge, the unien

. will have time to negociace all of the necessary 2d justment prograns. Bqaensive

" automated equipment £ usually ordered_long before its installation. If s
management is ;equired to Lnform the Unicn a. the time the equi;:renc is ordered, .
there uould be amble oppommity for the Union and Ca':pany c° negodace Ln . . .
atvance for the changes. Good-fatth labor managanenr plaming_. before the ' \
new equipment is installed, can eliminate hardships for workers and distuption

0 . ~ .

in the planc. .\ - N

Article " .1 - .

The Company will advise the Undon of any ‘proposed technological ¢hanges
prior to the C.me of the final decisicn, but noc less than six months prior
to institution of such chan, The Company will prarptly meet with the Union
to negotiate regaraing tre effeCCs of the prcposad technological changes.

2 . K : -
S—— M *
The Catpany sball be required to provide the Unicn with full information
regarding the proposed tectmological changes in order to determine the effects L
o the bargaimung nit. Failure to reach agreement during these negotiaticas °
shall eliminate any restricticn on the.Unien's' right to strike. The Union
shall, at its option, have the right to.submit any dispute arising under this >
. Article to the grievance ard arbitraticon procedure.

- .

3 -

Y . - Joint Comsultation ' ‘- -

> ’ »
Sirce it is Ltrpossible to predict all of’che negacive effect:s of t:ech—
nological changes before they are incorporated, it is necessary to establish -0 '

§

a committee of labor-management reprpdsentatives to negotiate the impact qf~
sut:h changes. With a joint conmittee the Union can require information as to

: the cousequences involved in che changes and negotiate adequate safeguards for
the workers affeccad g : . ’
¢

. L : e
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. Article 1 . .7
. , 7
« There will be established a Joint L\’\Lm-‘ianage'renc Coamictee for ’

Tectndlogical Change, comprised of equal representaticn frem the Unicn ard
Management, w0 studv the problems arising Zrot techmolegical changs in
relation to :he efiect cn the e'plcvecs in the barga:nmg unit. The Union

. shall be enticled to all recessary information relevant to the proposedT.
technological chenge ircluding any new or irncreased health hazerd associated .
_with the new tectmology. The Comittee shall meet ac the request of either

, party. .
Reduction In Force Bv Attriticn

If the introdiction of autamated equpment 1s carefully plarmed, the .
. Union can avoid layoffs even when fewer workers are necesdary for a particular

hl
operation. Layoifs have been totally avorded by allewing any recessary
recuction of force to take place gradually as a result of volumtary qlits, —

retirement or death, -

- Article -2

During the tem of this agreewent, no member 'of the bargeining unic
shall be laid off or downgraded as either the direct or indirect result of
technological change, Any reduction in the work :cr;e rade necessary by ¢
‘ « technologacal shange shall be accomplished by atcrati "Wer—t "aterition”
shall be defired as the reduction of the work force by such natural means .
. as death, volintary quits, retirement and discharge for just cayse. -

- .

New or Chansed Job Classifications

As a standard rule — in all situacicns of chzmgeci Jcbs — the question.
of eligibility, wage rates, ard effective date for new dates is paramount .
This is especially true when new jobs are introdtt;d or exasting jobs are
substanfial!.y altered. Ignoring important changes in job content, management
wnqxncly insisted on maintaining the extsting classification structure. )

. . v 4 .
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' In other L;'tstancgs, it has sought to destr;y chebctrdari-es betwee‘n
— existing skilled classifications. h ..
¢ I'\xzthtr: management often seeks to use ted'zxalog‘.c?]. change to downgrade <
edsting jobs and, consequencly, their rates of pay. “hile "red-circle” rates
bave alway‘; been a geans of tecting pregent workers' pay scales, this
appooach takes on special mesning.

Article .1 ' .t
incroduction of ceamolcg‘:cal change results in either
of rew job classificaticons or a change in existing job
erploye#s within the (department, bargeining wnit, plant),
reference to such new and/or revised work resulting frem =

’ >

, v !
' All new job classificaticns created as the result of techndTegical

change vhich inclides any of the work historically and/or currently perZormed
by bdrgaining unit persomnel shall be ccnsidered as coming wder the scope

of the bargaining unit. All current job classifications ia the bargaining
wdc which are changed as the result of techmological change shall rezain
within the bargaining wnit. Any new job classification created as the result .
of a new product line shall be corisidred as falling within the scope of "the
edsting bargaining unit.

3 4
Rates of pey for new and/or revised job classificaticns shall be
negotiated budy, in no event, shall negotiated earnings of the revised
~  Job be less than they were prior € technological change. All such
~  negotiated rates of pay shall be retroactive to the date of the introduction
of such new equipment or processes. '

& “ F .

 rt— .

Employees who are displaced or dwmgraded from their regular job -
classifications as a result of technological change shall suffer no reductior
in their hourly rate of pay. Such employees shall contirug to receive all

L4 gereral wage increases, cost-of-living allowances, appropriate skill ad justrents,
if any, and any other increases necessary to maintain their equivalent rate of

pay- . P % . .
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fewer workers or presenc erployees are not wpable 'of successful recraLnLng.

~ Atticle

and skil

B Retrainigg i - .
’Ihe languaze r.hac play the most imporfant role and gives the mtker,:he
greatest beneﬁ" to ad_msc to techrological ‘changes is that vhich affords him

«
<

the opgortinity to, retrain for new jobs', preferably in tfe szme plant where
he is presently ewployed. “Wen training is required, there are a mumber of

details which can Be cramslatgd\ into cpntract language. Every effort should

_ be made to _negotiate prc:n.smns for training employees during working hours

at company éxpense ard prevailing rates of ‘pay with senior employees having

a prior claim to training cpportunities. Every effort should be rrade to

make available to the worker the opportunity to acquire the added knowledge

ard $kills to perform any new work introduced. * . <5

Trumrg, hc-.'ever, must be exznined within a lerger coptext. ;Ibere

will be situatiens where exther)l; new technology requxres subsl’.anr.ially

“In these cases, iteshculd be the company' s responsibility to train the employee
Yor Jobs mot, necessarily related to the new technology per se. These Jobs
m-ay be within cl't e)d.sr.ing facility or at other plancs of the carpany or, as

-

lasc rescrc in the coammity at large.

. -

wnen as a result’ of techrological change, rew and/or revised ‘job
clasmfxcacicns are introduced into the bargainung wnig, the o shall -
insure that employees will be given the opportunity to accuire the jaxwledge
mecessary to qualify for these new and/or revased Job classi.f:.cal’.i.ms

In the event, rec—aining for the new end/or revi
is rot feasible, the Company w1l provide the necessa
elassificaticns noc relaced to the new tectrologies.

job elassifications
-training for. job
This will include

A

training for jobs in other departments in the plant, and if necessary, for .

P

jobs at other Ccmpany plants. . =
. =7
‘»'1:2’
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.3 .
— I
If 2 job with the Cempany is not feasible, the Company shall then initiate
discussion with appropriate representatives of state and federal unemployment
and job placement agencies with regard to job cpenings ard/or skill shortages
in the comunity. Should such openings exast, the Campany will urdertake
to provide the rtecessary traimung so that affécted emloyees can qualify
for these jobs

4

M : The Campany shall escablish, at its cwn expense and during’ regularly
scheduled working hours, an adequate retralning program for affected exployees.
During the training per:od, the etployee shall be paid at the established rate
of pay for the joh classificaticn held prior to entering the training program.

Transfer Rights and Relocaticn Bemefits .

4 .

To provide senior workers with the greatest possible protection against
Job loss, unicns have sought to establish the right to transfer to jobs in

Otmf‘ planCS . .

. . ‘l‘he right to transfer to other plants may have a mutber of variations.
For example, it may be confined to e:fplo.yees who are laid off because of a
plant or department shurdown oF exterded to er.%:loyees laid 8ff fcn" any reason
at all. Also, it may be limited, on the cne hand, to new plants, to situatioms
in "hic}‘. existing operations have been moved to a mew location, or to all plants
in a given area or camumity; cn the other hand, an employle may fave the right
to transfer to any plant of the campany regardless of its 'm;s", type
of operation; or locatiod. Employess wiio transfer may retain full seniority

- rwcs or ;hey may retain only those rights based on accrédited service. A.

prime prerequisite to € ferring to a different area 5 the abllity to pay.

for the move. Thus, tiansferred employees should be given moving ‘expenses

ln_d other allowances. ) '

>
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. Article 1

A Any employee cn\indefinice layoff or who {s subject to separation
because of teckrological change shall have prefererce with respect to rehure .
at other Company plants where there are erployment opportwuties. » *«

—n?

Employees laid off due to techiwvlcgical change shall be given preference
over individuals not previcusly emoloyed oy the Careany, in order of senionty,
for job cperungs at other plants represented bv the 1AM, previced that all
ore seruor enployees Iram the plLant exceriencing feciwics,o.or change have
waived their rignt to transier subsequent to m‘ovee motification of the
technolegical change proaucirng the curent :'educt'.cn in force. Such more
senior employees as select ot to waive their right to transfer shall have
preference over those on layoff or who otherwise weuld be.displaced by the
technological change. .

_.'3 -

For the first six mncm of e:rplo:.men:, such emplovees will retain
their senionb/ 1n the plant from wruch they transierrec and be subject to
recall in accordance with the seniorify provis.ons of thz ¢oilective bar-
gainirg agreevent covering that plant. Af the end o the Zirst six months
of e'nploy-:e-*.., the enployee shall have the cpticn of c:r.-zmnng as a \
permarent erployee at the rew plant or retwwning to layoff siatus at the
plant from which be transferred. A

4

Enployees transferred to 3 new plant {in accordance with the above
procedure shall be encitled to:

a) Full credit for all seniorlcy with the Company.
b) " All wages and fringe benefits as provided at the new plant-

4

c) Reimbursement for all reasonable expensés incurred in relocating
to the new plant.

NOTE: The effectiveness of the language will depend uocn whether dther
.plants of the Campany are organized, if so, by whom and the contract language
in effect at thosev plants. The transfer clause in the contract should spell

out who can transfer and uder what conditiens the move to different departments,

< .
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plants and locations takes place. Transfer pmg"rs require a review of
edsting sendority provisicns and the p:zposes of such previsions.

Serdority provisicns which allow transfer caly within an occupaticn
or a departhent may rot p‘.:otec: long-se¥rice workers when a particular ) v
deparfent or cceupation becomes obsolete ov is phased cut. ‘Ihe questiqx
becames particulazly Luportant when an entire cperaticn cr department is
sericusly affected by :ectnolog*.cal change. Such problems have often led
ca revised semorily rules so as to provide workers grealer procection in
exercismg job retention rights,

1

The ;:;gs_teim ofepeniority can involve difficult problems regarding ‘
the m;rgar of departments, moving of esployees to other plants of the
Campany or mdur:ing the x;onral work force as a result of technological change.

’
.-

The rsenion'.ty unit is often related to the degreerof interchange-
abtlity among the jobs, simce senioritylgenerally functions easiest 1r3 a !
it where skills are tel‘atively interchangeable. As specializcion increases ),
the seniority it often becomes smaller. The more specialized the senfority .
-\ grouping, the less protection the employee has in case of techmological chax}g'es 7
in his work sxtuation. A seniority unit that works fine for selecting persens
to work overtime, or to set vacation schedules, may not meet the needs of

ceéhmolog,ical changes in the work process.

/\
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The introduction of carputers, tape controlled machines and other
technological advances has served t;o‘aggravate the problem of erosion of
bargaining unit jobs. In many instances, new technology not cnly has been

M used to ehginate many jobs, but the operation of the new equipment has been
assigned to ~of-unit employees further infringing on tl-:e job rights of aur
Demoers . the irproved beneliis provided by cur contracis are of little ¢
value {f the jobs of our members are improperly éssigned to cut-of-unit

exployees. v

h
. Axticle .1

. Techrological changes which affect jobs in the (bargaming unit, department,
v plant) w1l not be used as a basis for changing sush jobs Zrim bargaining uut
3 status to non-bergaining uit status. Uhen a new¢jcb is iatroduced into the

plant, or the centent of a3 b 1s significantly changed as a result of the
introduction of either new equir,ment materwals or, mechods «hich are normally
within the sccpe of the btargaining wnit, or chey are corbinad with cuties
which aré not normally wathin the bargaining w=nit, the resulting job within
the plant shall be censidered as clearly withwun the bargaining umt.
Carpany w11l furnish all information requestad by the Union in order to make
a determination as to whether in fact such changed _]Ob duties are within
compliance of this prwision .
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ARPINDIX B .
A TEGQOLOGY BILL CF RICHTS .

Proposed by the Internacioral Associatfon of Machinists and Aerospace Rotkers

S ) —Pr-ez:&le- PR
. };o'h'erfu]. new technologies are being poured into the workplace
at a yecoRd rate. Based on the expanding capa’bilities and decreasin
,gzst of cgzpuece.rs and nicroelectronics, new forms of automation will
leave few workplaces or occupations untouched.,” Rubots on the assemb
line, word proc'essors in the office, nunerica’l control in the machin
shop, computer aided design in the engineering departme;lt. a‘nd elec~
tronic scanners in supermarkets are only a few examples of the wide-
spread changes that are tzki:r;;place. )
Yhile such technologies offer real promise for 2 better society .
they are being developed in a shortsighted and dangerous direction.
» Instead of benefits, working people are seeing jobs threatened, work
conditions undermined, and the economic viability of communities cha
lenged. In the face of these unprecendented dangers, labor must act
-forcefuny and quickly to safeguard the Tights of workers and develc,
technology in a way- that benefits the entire society. Key to this 3
proclaiming and implementing a Technology Bill of Rights. This shou:
be a progran that is both 2 new w./ision of what technology can accomp
and 2 specific series of demands that are meant to guide the dcsi}:n,

introduction, and use of new techology. This approach is based on =

? £0lldwing assumptions:

crssscecrsrosrsanacus e arees s

» ¥

_This document evolved from 2 mee‘ting on new technology sponsored by
the International Association of Machinists in New York ont April 30
and Aasw 10e1

o
.
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A community has to produce in order to live. As a result,
it is the obligation of an economy to organize people to

work.

The well being of people and their conmunitiés nust

be given the highest priority in determining the way

in which production is carried out.

Basing technological and ;roduction decisions on narrow
econonic grounds of profitability has made wp}king people
and communities the victims rather than the ‘beneficieries
of change. S

Given the widespread scope and rapid rate of introduction

of new technologies, 'socfiety requires a denocratically

determined institutional, rather than individual Tesponse,

to changes taking place. Otherwise, the social cost

of technological change will be borne by those least able

to pay it: unemployed workers and shattered communities. .
s ) .

Those that work have a right to participate in the deci-

tions that govern their work and shape their lives.

The new automation technologies and the sciences that
underlie them are the product of a worldwide, centuries-
long accumulation of knowledge. .Accordingly, working
people and their communities have a right to share ‘in the
decisions about, and the gains from, new techhology.

oy

’




170

3

The choice should not be new technology or no* technology but the
development of technology with social responsibility. Tﬁerefcrp! the
precoqdi:ion for technological change must be the compliance with 2
program that def%&es and insures the well being of working people and

the comnunity. " The following is the foundation of such 2 progran,

a Technology Bill of Rights: )

1. New technology must tbe used in 2 way that ‘creates or
maintains jobs. A part-of the productivity gains from
new technology can translate into fewer working hours
at the same pay or into fewer jobs. This is not 2 tech-
nical but a social decision. Given the pervasiveness o:

. new forms of automation, the former approach is vital.

- The cxact mechanisms for accomplishing this--a shorter
work week, earlier retirenment, longer vacations, or 2
combination--ought to be a prerogative of the workers
fnvolved. In addition, comprehensive training must be
provided well before any cﬁange takes place to insure -
that workers have the maxinum options to decide their
future. Moreover, new industries that produce socially
useful products must be created to insure the éeconomic
viability of regions that are particularly affected by
technélogical change. - -

2.  New techonology must be used to improve the conditions
\;f work. Rather than using automation to destroy

skills, pace work, and monitor workers, it can be used
o enhance skill and expand the responsibility workers
have on the job, In addition, the elimination of

Y
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. #fazardous ind undesireable jobs should be a first prior- o
ity, but at the discretion of the workers invpl)!ﬁd and "
not at the expense of employment. Production processes A
can be designed te fully utilize the skill, talent,
v creativity, initiative, and experience of people-- . -
' instead of production designs aimed &t controlling ..
workers as 1r they were robots. . , - )
. : z
N 3. New technology must be‘ used to develop the industrial

base and improve the environment. At the same time .
corporate "America has raised the flag of industrial -~

v - revitalization, jobs are being exported from commu- »
nities, regions,and even countries at a record rate.

e

The narrow economic criteria of transnational companies
are causing an ercsion of tke nation's manufacturing -
base and the collapse of many communities that are
dependent on it. While other’countries in the world
. have a2 pressing need and a2 legitimate right to develop -~ 1
‘ new industry, it is nonetheless vital that corporation§ |
not be allowed to'blay workers, unions, and countries
against each other, seeking the lowest bidder for wages
and working conditions. Instead, clrose cooperation /
* anong unions throughout the world and stringent controls
-/ » over plant closings and capital movement are in ordexr.
In addition, the development of technology should pot - "
be at the expense of the destruction of the environment.

“The implementatmn ‘of a Technology Bill of Rights would gbviously
requ:.re profound changes at the collective bargaining table and i.n

the political arena. Unfortunately, the swift introduction of

Aruitoxt provided by Eic: .




new technology won't wait until the proper nec¢hanidns are available

to. deal with it. " R

The labor movement must seize the ini.tiative. 'mis means iaiti-
ating and proclaining a Techonolo;y- Rill of R:.zﬁ.ts for workers and
the soci.ety and making this & central ch.cze to mobiiize tnion
nenbers, orzanize the unor;an;'.zed and involve the comunity. In

this way, carporate America can receive advance notice that the

introduction of new technology is.no longer the exclusive perogative

of manageaent or an automatic process. Moreover, uses of technology

that violate the rights of workers and the society will be opposed.
Instead of only responding to managenent actions, unions will

seek full partxcipatibn in the decisions that govern the design,

deployment, and use of new technology. The goal will be machines

that f£it the needs of people rather than the other way around.

’
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T~ “UNION ResPONSES 0 CHANGING ENVIRONMENTS”

(Paper Submitted by Leslie E. N ulty, Staff Assistant to the International Presldent,
ént%ri;u;uonal Association of Machinists and Aerospace Workers, November 5 and
1981 A

Octolber 30, 1981

Case Studies of IAM Local Experiences with the
Introduction of New Technologies

The Intemational Association of Machinfsts and Aerospace
Workers has a long and strong tradition of local autonomy and réspon—
sibility. AL Les. perips 207 of dur wuial neamersiip Ls covered by
national master agreements, and a large part of that minority is in
the transportation sector (railroads and airlines). Thus, although
our major industrial ?{ jurisdiction' overlaps that of other industrial
unions such as the IUE, UAW, UE', AND USWA, the internal form ’and fun.c~
tion is somevhat different. ~ ' ‘ .

Eecause of the relative paucity of master agreements, the IAM
has a system of in:iustrial conferences and coordinated barga}ning
comittees (for specific firms) at which representatives of the p:r-'
ticular 1oca1; cr districts meet to review the current state and outlock
for the firm or industry and to discuss general strategy. Our elec-
tronics industry conference has bee-njheld anmually since the 1950s,
but by convention decision in 1968, Was rechristened the Electronics
and New Technology Conference. It is chaired by a member of the Exec-
utive Coumncil and is the principal forum for addressing problems of
technological change at the natlonal level. Récommendations developed .
by the c;nference are transmitted through the ‘union .in a variety of
ways: veports on the conée_}-ﬁme are made by participants at theit
reglonal staff conferences (whbci\ are attended by, among others,
elected business representatives who are the first level of full time

ERIC | .

Aruitoxt provided by Eic:

&




: ‘st;t"f), the union neﬁgspaper covers the conference and the Graéd Lodge
(International's) Research Department uses conference recommendations .
in respording to requests for specific information or assistance that

.
Y

come in from the field. : -
In addition the Research Department prepares a mamal of model

contract language for all full time staff. This marual has had model - -
. language on the subject of technological change since 1960 (current

model language is attached as an appe;xdix). And although not cc;;ched
specifically, with reference to technology, the upl Constitution s

. has included language on the related qugs,tibn of k s and the
proper jurisdiction of the union, since it; early days, More recently,
acting upon the recomendation of the 1981 Elecéronics and New Tech-~ -
nology Conference, the union newspaper now carries a regular cc;lunn
on the issue. . . ’ .

’ . In preparing the case studies that follow for this 'coné"‘?ence an
attempt was made to reflect the enormous diversit:y of industries and 7 -
" firms organized by the IAM. Unfortunately, due to t:lme and othgr con-

-~ straints, there is one nnjor‘omission, namely aerospace. Hopefully

~ it may be possible to camplete a study in Chis industry prior to pub-“ .
lication. The cases were selected and pursued on the basis of expe-
riences aired af our Electronics and Nev.'?Tedmlogy conference, other , '
conferences, and fram the experience of our Research Department in

alding 1ocals who have contacted them for support in negotiations o

the issug of technoldgical change. T
. This s of course a historical study, an attempt to determine . ‘
h,o.a our lochls have coped with technological changes experienced in

x ’
f
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the ;aast ten years. “For them, the fully automated plant omachine .
shop is still something they read about in magazims or hear about

from- acpercs at our conferences. Their own experiences are 1arge1y
imrmental. Moreover; as indicated in the following studies, spe-
cific' contract language governing.the introduetion of new methods or
machines was not available to any of the locals covered. Language

. governing training rights varies considerably. ‘Transfer rights,

severance pay, relocation ‘allowances were not relevant in any of these

cases (a 1thmgh they have been important fn other 1AM experiences). N

Instead the locals studied have been able to use informsl information
networksy, language governing the definition of the bargaimng unit,
job descriptiof¥y=their own intrinsic skills dnd knowledge of, the work

r:rmess ard finally the grievance,procedure, as levers to insure that-

technological change is ot the unrestrieted province of management.
whether these tools will be adequate for the ,ecale of technolog-

fcak change thatis projected for the ﬁext.decade is another question.

None of the storips tc?l‘:i here is "over -- they are all part and parcel

‘of a contirucus p‘rocess of negotxat:ion and response. New developments

occur with almost every "follow—up" phone call. And there is cerl:ainly

™o way of predicting how successful the 1oca:1.s in question will be in

fulfilling their dctermination to improve contxact language ip their

next round of neggtiations. Indeed, the impression one .gets—is that \ :

.
. * : .

'Ihc acrospace ‘study may be different. Most of the developmental
wark on computerization of mapufacturing and design and their inte-
gration has been carried out by the Department of Defense. This plis

* a cost-plus non-competitive market enviromment, has enabled defense

cgakractors to go Earther and faster than civ:.lian tndustry.,

l
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this {s one of the most difficult areas in shiich to gét: hrp}oved

t:rar:t language, because it is so difffcult to mke it a’'strikable {ssue
when the changes are incremental. Moreover, these stories reveal t:l?at:
in many cases management is preparefl’t:o g0 to quite extreme lengths -- -
to actwally cut {nto its own potential profits - in the effort to
reduce t:pe power and influence as well as sheer numbers of marual
worket s.
age-old struggle, it is cle.ar that they must have as wide a r3nge of

I @duwes @ik chelr members are vo come out shead in this -
13

strategies and tools at their disposal as they can possibly create,

including the task of unionizing t:he draft:snen, engineers ard computer .
programmers, mth‘w many of our members are or will be cmpet:ing for‘ &
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Case 1. The Introduction of Computer Mumerical Controfled (ONC)
Machine Tools in,asSmall Specialty-Shop

N —— [V}
I. Backgroud
"The £lrm in guestion {s a privately-held family-owned firm that

dates back to 1865. The IAY organized the workers in 1946 and since

that =ime 555 wwaiped the exclusive tuigaiivig ageid. Tnere has 1ever
been a strike at the plant and a union shep has been a part of the agree=
ment since the first contract. ' )

M membe\'ship in 1981 stards at 89, workmg two shifts. Almost )
all are skxlled or semi-skilled workers. Peak membership was 125, .
reached in early 1979. Major layoffs occurred just after the. settlement
of the current contract, April ard August 1979. No new workers have
been hired in the past fhree years ard peop£e with léss than five years
senjority have never _been recalled. Although there is a strong appren-
ticeship clause in the contra?t, no new apprentices have been hired in’
the past four to five years."

The 1979 layoffs appear not to be directly attributable to che, P
introduction of Q\C(machxne tools, w‘uch had been brought in in ‘ .
1975476 ard 1977/78 Rather thc cutbacks were a result of declining
Jdrders, largely a:tnbat.able to the.combinaticn of helgh ened compe-
tition and shrink.mg demand corditions which presisc today. [Public
waste dispo.»al/swagp ystcns are-an inpqn:tant market for the fimm and
that market, highly sepsi.tive to federal_furdi.ng for such ac‘:_twities,

has been steadily declining]. At present;_her;z is one O\ jig mill, one

CONC shaft lathe and two O ch&ers. A'néw g mill is expected shortly. '

3 . € R 4 . - .

»
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I1. Hor;»ccrs' Control ~over the*Production Process. - | R o

The contract clause designated 'The Union ard the Cmpany”"gi.yes ) ,
management camlete discretion over the 1n'troduction of new machines, .
bt member$ have been able to, acquire advarce knowledge of such deci- "
sions because of good working relationships and informal @;cmtact *
with the substartial vhite collar/technical workforce (appruximately 30
de.slig“ero, Cuiguies PTUBREMMETS, engineers, dralusmen efc.) :ho are no.
in the IAM wnit. °Thus, the unton role has' been finding ways to afjjust
to an’equipment mix and workpace designated by management.

At present, nmmbers\-rongest asset in respording to new equip-
ment is the canbination of their high skill levels, the specialty
hature of the product ard their strong contract language covering job
. posting, bigding rights, and company training. The contract obliges

managegent to look first to workers from the existing labor force for

- training for new vacancies, skills or machines, . In the past‘ thi‘s has ~
reant that helﬁs were able to become machine tool operators and
machine too® cperators w.ith suffic}enc seniority leamed to operate
and understand virtually all the machines in thg shop, This in turn

, .’enabled tl;em to acquire Icwled'ge and ski]tbs equivalent to that of .a
jo.xmeyman machinist with formal apgrenticeship training. Such workers

could bid for top-rated "machinist" slots within the bargaining untt, /
but unlike the beneficiaries of apprenticeship training, they would
not be able to walk into "machinist! positions with other firms, This
pattern and prac’tice apparently stopped six or seven ):ears ago, with
gement amouncmg that only machinists who had successfully ccnpleted
. state-certified mrentiu:ship program would be eligible foy "wachinist’ -

7 rates.

& s 0 3
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K 1 . ‘ .
Urder the current local contract, m:mb?rs who bid and are accepted
for training for a new Job have a 90 day qualifying period during '«ﬁich
that tzrployee fhay choose to return to his former job. If he fafls to )
,qualify on the new_job, he is guaranteed his old job back. This contract
provision has meant that the individual worker has had the right to "try
out' the new machmes and reject them, 1n favor of his former job. -
A drdeed e has been slgm.uum. experumentation of tnis sort. -
As a result of this experimentation it.appears that older workers, ac-
customed to marually controlled machme}tools, are far less comfortable
with O machines than younger workers. In at 1east~one case, a jour-
neyman machinist tock' a pay cut in order to gain experience witk:m the "
new generation of machine tools, only to fird that the lack of control .
ard very ruch higher machine speeds were not to his Nking. Ke returned. .
. to his old higher paid classification and former job/ . Apparently this .
happened often encugh that management has already given notice’ of 1iLs . 7
desire to change the contract so that a bidder on‘a new jot; would have
to hold that job for a year before having cither "the right to bid on

another or to return to his former p051tim .

Concessxon on this issue would certamly limit the individual's
ability to choose among Jobs accordmg to his own preferences. Given
‘that there is a mxh gréater dcgree of mental stress assoc1ated with , .

CNC operations, it is not clear that such a change would in fact bel

fit management. The very high speeds of Ct\'C machines (three to f
times that of standard machines) require enormous corcentration in a

specialty operation such as this, in which expensive alloy castings

are md\in\:-d to fine specifications. Forcing workers who are ot

-
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! o - comfortable with that kind of work r:o do'it for a year would seem to ' “
presage potentially expensive errors and ‘employee discontent.- ~.
The new QC jig mill expected to arrive shortly wn} raise a new ) ‘]
| tssue. s machihe, the workers have leamed through informal con- o - -
versation with foremen and engineers, does two jobs simultanecusly. ’
_ The worker sets one job up, while the other is being machined. The ‘,]
. Qurreny contraze, has v specific language on naTing requirerents and
1t 1s mot clear how workers.will be able to respord to this form of - T
speed-up. ) i ) T :

<. I TII. Wealth andSafery,
- - ‘*-‘ mfotttﬂntely‘nia’nagm’éﬁc’has sbd?n Iittle ability or inclination - -
+ * [ to thirk through the many rand.ficacions of O use. CNC machines were )
" fivst introduced sben ouder delbmry tines had reached tyo to three L
_years and excess demnd Eor purps hadbrwght: new cmpetitons into .
ield Thus the iamedlate moﬁ.ve was to increase pmduct:im rapidlyq | : .
(Increasmg me wqﬂ;.force at. the time #ould probebly bave required Butd~ L
ing 7 mr plant 2 mxch lengthiet mdertaxang) But with, thehigh , L
pmssu:e to ger rhe pz'dduct cut:, namgemenc gSt:ablrLshed a letcy ad ’ )

> pgttcm of‘ virtuany no preventi.ve malntznanceard of nmnmg the mas.

.',‘ tﬁfms at c‘he hf.gmest possxble speéd Noc su;‘pnsiﬁgiy this Ied t:o - ) P T
equip'mﬂt ‘Cative ond mcpensive dqmtime Afterﬁcmérmree years S L |
‘\ :" mmc has appamncly leamed x;haz: t;he Ws nqt: neqess,ari,lyt P

de;ignaced- machine speeds‘ fcr,ead't tyf:e Of fhxt;erial a'nd part that is )
given to the produccion workers. ﬂmve,r, che workers use t'.hei.r kmw}edge

Q . “ T ] ‘:j :‘w
ERIC. T
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and ability to reprogram mchi.ne feeds and spceds to get t})e jotxdc}(: as -

; they sce best ot necessaniy according to the engineers starzfatds Lo~ e : by
- &xt the absence of preventwc mmtenancc xemams and codr:ributcs ‘ N T )

k': 'to r.hetstress of working wu:h machines that 1nay ﬂy apart or' chrm off ° L "\

T the mx?.piece ‘without warning. ['I‘ne presideng of he ‘1ocal actuauy - . Do

, had the guard glass of his Q¥ lache\sb.‘:.ster in hts~£"ce vhen' the CKC* ! ) R ) ,\-

nuc!unc threw ott the pxece ori which he ms woﬁdngj- Yet au sugges- o el 1'

tions by the workers thqc b,et,tcr namtemnﬂe might J,%g ;o b\etter pro— o - ’ ‘ R

) | daction has beén. shmgged off by management (and .renmber — we are’ T

", talkmg aboue $350, uiamacmnes bought' with loans at, 1&2@77 Inthé _ N

metbers oWt -.:ozas, "Ybu kncﬁ —_— wor:kers are t:he lowesc fom oﬁ ammal

/I‘Lfc" . ) .,“’ .
"‘ -

.7 -
f

‘ _' Although the potentx.al risk to t;he workers! safety seen.s to be

: T greacer with (Z\’C machinos, in facc th° injury rate om standard machines
s higher. 'Ib.;,s is because virtually 611 stardard madtines in this

”

dL PR
N “ shoprare mgisarﬁod - a cm-dition wttich tavites a formal oSHA non—comq N T
pliapcc cication.' Recent),y hddever, workers ' conplaints have prcx*pted T

. Tuanagemenc :0 begm tx.u:ldmg some guards, ,_’~-‘ "\'\.‘ o i_ ‘ ¥ ~"’_w{".“°.

‘safety field are not aware of any formal ngowus .o

c Bcp?i'as,mt:ho

.01.

carpat; iv& stpdies of the health and safety condi—tzons aSSOCLated w;th

highev opcracing speeds. ded cms in Py shqp awhose nofse. levels are, '. T
alx:eady it mep ‘
m!e pxﬂy néi'sc moni.tértng workers are aGare of has becn done by
'Ihe wrkcrs were never infonned of che xeadtng
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. 1ocel media (only the whi;e coIlar enployees had been. forzynany m{;in

RIC *
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th say that the shop always did seem especially q.det on the days the

.

-

inan-ance carpany's inspector came rov.md ’ M

. sdll Effccts. . .
The intreduction of computer controls in machining operations 1is
fot- seen as -skill dilution by the workers. Indeed, management readily
assert;.d that it malies comse to tr:i*- 2 wxorher Sor ONC mg.atio".,, wly
if that mrker has extensive prior experienée with stardard and/ar NC ¢
IAM members operating QC n!chines in this shop were tramed
by the machine namfacturer and, as mentioned above, are able to edit
and change the ccmp.xter program -for peeds and feeds But théy‘ also Y

wqrk closely with in—house program:ers when (as oft:en happens) me y

machines.

computers create errors in th’eir o progz;ans All L‘he tt‘ad!.t.{mal.
machining skills are essential to be able to sp’ot and correct sm:h
ms' ’ . [ NS = . -

Postseript N ) R A ;
. 4s this was be[ng wrltt:en, workers léamed via ;he gtapevina ard

.

hi',

“fled by managanent) that the, family-omed Hrm Was be:.ng“t%uﬂxt }Jy .a ,
ldrge scph.\st;icated n‘ulti-plant corpotation. ‘Ihey fqn,y eS_(gect many

quite worried about -théir leverage in cmcrapt(negotiations ccming qp, ”‘ '

insi.xmmdms . . _." oL T

O

-

P




i Case 2. «!{o&ets and mecadiatlm Dj.fferent Inplications
for Tes1redm Hdtl’.crs -
. '4) . L .:‘..- - . .’ . K
I Backgromd LT e

,,

-~ Confronting a "rramre" ‘narkct — slw Tong-rm grw‘th and one

that is severely depressed' at. the moment ds @ consequence of the state

. ‘ .
of the houcing murhet, this ‘.arge mz :,c-: zp;ll::‘.:: mfac::.rer (one <

. the strongest cmglcxrerate mltk\atimal corporations in the world) is

. mvxng' rapidly to upgrade its nﬂmfactmng operations through robotics
é\d cwpﬁterization. . ‘ g N ’ .
At the industrial ccnplex in quescion, there are roughly 300 1AM

tool and dle workers, ‘while another indust:rial union represents the

1& Q00 productiogn and maintenance workers Total employment at present .

stonds at 19;030 ;!mfm‘mts 1973 peak of 22 000.  Six separate
product lines arl bmlt In six se(parat;e butldi.ngs,.each one of whicht - .

1}

tfas itscmtdolroan -t

) 'Ihe Eirst production line robot was installed 10 years ago, to
remove p}astic parts fromtheir n'olds&anﬁ transfer’ them to a fixture
o a machine whxch trimmed the parts. This original robot was set

' /dff i a fenced off area and used by the ctmpany as a kind of Yshow

L ‘ptece ‘ L . ,
. Five years later three(?) robots were brmght in to do spray
oS

" paintdmg/ard glueing the most undesirable jobs. These were jobs
held by people with the Fowest seniorlty who bid out of them as fast

" as possibi;c, in other wordls, low skill, high turnover jobs. Today
thete -are 60 robor.s in use in these operations {with cne exception

‘ an

a~ .

| L ’ ‘. /
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described belc;«r) ard the campany expects to have 90 in place in early
1982,

-

About one year ago a robot was installed in conjunction wit'h a new
punch press on the production line (i.e., not“in any tool and die shop).
The robot/punch-press combination was used by the company as a prototype
to gain experignece with how such systems work. The week of my inter- .
_view with the local union president, the company began modifying exist-
ing punch-presses to work with robots they have on order.

None of the nn£p§m1me and repair work on robots, with the excep-
tion of replacement or repair of tools and fixtures that are part of the'
r?bots, is under IAM jurisdiction. ) Although disagreements do arise
occasionally between the IAM and the union représ;?nting the maintenande
workers, these are generally settled amicably ard there have been no *
problems in allocating new work assodiated with. the new machines, be-

tween the two unions.

II. Employment Impact of Robots.
. s Because the tool andti}e workers' responsibilities are confined
to the replacement and repair of tools and fixtures s robots have had '
little significant Impact one way or the other-on the -amount or kind
" of work they have to do. The employment impact falls largeiy. on the
unskilled production workers. Indeed, in the most recent ard currently
i')rojected rounds of layoffs, there will be ﬁo layoffs of toolroom work-
"< ers. In 1980, whén 3500 people were laid off (all of whem were called
"back within six months), no journeymen toolmakers were laid off, on)y
apprenticss. (This was a m'istake, in the eyes of the IAM local, because ~

. v

GI ‘ ]&O ' | -
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the cm;)any has difficulty hiring tool makers and was behaving in a

short-sighted ma.nner in delaying its app;'entices‘ progress). in lay-

offs currently scheduled by the company for the final-quarter of this

year, no toolroom worhers, including apprentices, will be affected. -

Over the longer run the company has told the unions tha(:. it \

anticipates a permanent decline in the operation’s labor force of

20%, as a result of the market outlock for its products (rothing -

explicit; was attributed to the introduction of robots). And indeed

current production is so far ahead of demand Cimc.final inventory is

being stored in boxcars, warehouse space having been exhausted, Th

company expeéc.s to achieve the.projected reduction in jobs through . .

attrition and through some as yet unspecified program of retrainin
_and placemenc.* This 15 not of major concem to the highly—s!d.ued

tool ard die workers, however, because of their awareness of a general

shortage of toolmakers in the area. They believe the company is likely

to avoid laying them off temporarily for \E"ear of losing them to other

firms. '

Thus, to the workers in the tool room, the amount of work associated

with robots, as ‘with‘any other type of machine, is largély a function of
the size of the operation -~ how many machines are in use and how fre~

quently thelr tools and dies have to .be changed. But the amount of work
t8 be done -does not have a direct relationship to the rumber of tool room

jobs. Those appear to be related more to the kind of work done in the tool room.

-

* W

In recent months, for reasons the unitn has not yet been able to dcter-
mine, the campuany has adopted a new 'line" of worker involvement ard pa-
termalistic concern for its omployees' well-being. The union is fhow wait~

ing for "the other shoe to drgp.' ,

. .

ERIC o
. . i . -




186 . .

III. The Job-Creating Potential of (NC Machine Tools . ST
é Three months ago the first &% machine tool —-a millirg mac'hine —
was put into operation in one of the tool rooms, afd mote ‘are expez:ted
to be installed in the five other tool roams in the carplex. ’ i
Tool room mrkors\ have two very different kinds oﬁ responses to
. these machines. One group looks at the supefior speed quahty, relia-

bn’ity, etc of these mchines ard is' concerned that there will be. fewer

.

Jobs for.tool makers. N
! ' Another group believes that the superior: performance creates the
po;ential for sta\mching the subcontracting of work out Bf the unit. e
'Ihirty years ago, when the faci.H.ty was \firs}: oper;ed,,All new ’-".~' I
die-making, the heart of the tool 4nd dxe makers cmft, was dcne . P : Y . ','r:"- ‘"
in-house. Within a decade this woxk‘began to.be‘wbcont:‘act‘ed ot £0 © .:' - " T
other fimms (some unionized, even by the‘ IA:‘!) ar.xd some non-union sub- ! ) ’f.";' '(—
sidiaries of the parent fimm. ‘In eLther ‘c;gs‘e. tl:he result % was, t’hat too 1 ; ,,ﬂ:" '_»'.»;'
Toom operations at this plant became’ conﬁined to ga!,rly mu)‘.me replz{ce— ,. > ‘1: v fan
ment and repair work. , . ‘_ ':“f.z AN t;i ‘ ,".‘ .;"" -
Now most of the machinery inlthe tool.rooms 19‘30 years oldgand Ex :Xv o U’““{;
" there are pos«:rful forces encouraging .even further ,subcoﬂtrac%ing’ cq::"'" f’\-- ?1
more modern fac:.ht:.es where it may be possible to -get the work done'-‘ > [N '»Ef .; "‘
: , more cheaply. dMith the current slump in the market and Compehiti\ﬁe'v." . :ii}ﬁ, ;’.';
pressures- intensive, this may appear more and more profitablebjso .:‘f'.“ ’.: " :“ ‘._
) mnaganent. Workers hope that the addition of state—of—the:-art machi.'n:a “J - ]
tools will make it more attractive to the company to retain current work ; : . ) :
in-house and eventually go back to the production of orfginal dies - - K
work they consider to be far more creati(re,_.interesting ard t.he)efore, . 7
desirable. . . . . R
R / ~ . .
. .
. ' ~
. .
- . ) A} - ! . .
Q ’ J.()(j ' ,"'f\'. e )
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The current union‘contracc gives the tool and die workers a good
lever for ?mloiting this possibility, The contract includes a special
"fam-out” agreement, negotiated two years ago, which requires joint
unfon-management discussion c;f any propos’ed subcontracting of "work
normally performed by members of the bargaining unit on existing pro-
’ , duct".ion tooling." ™ It provides for a ''show ca.yse" 're;;.orc by management
Cand a prtdbition agalust any subloatracung wiailenged by the union
m{cil that challenge 1s resolved. Resolution can be accomplithed either
- t:hrwgii satisfactory negotiation$, or that fa'iling, adcelerated griev-
ance procedure r('i.e;, “{t’ goes iMiaCely to the step preceding arbi-
. t‘fat}orb\?); However the company has the right to implement the pro;;osed

5

% subcontract once the grievance procedure has béen invoked.
. - rard .

T ;IJV«' Workers' control and skill devel[)pment.
Thus- far the workers have not experiencga any problem with manage-

-~ [

.\ . ‘ st .
. ment atfempting to restrict their knowledge or respensibilities vis-a-vis
AN N .

I

"+ the QCmachipes, but of “course they are still in a training period. .

4
e The workers themselves have been able to decide the system for .

. *, selécting who shall get training on the machines first. (Only eight

~l~\; O
LN

,., people can be trained at one time.) They themselves decided to suspend
&, \-{.\ N , .
. the usual senfority-based selection system in recognition of the fact

.

' ..
» that the highest seniority people would be retiring in the next few
months ‘and therefore their training would be.chhot;c purpose.

£ -
.Instead they held a lottery -- and excluding thoSe few about to | N
. ~xetire, g’éc 1007 participation from the membership. The training

., classes are four hours long and include training in computer language
. |

- 3 ,

VEMC- ) ' ' .
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and programming. Those who gre participating in the training repo'rt:

that it is serious and challenging. Training time is paid at straight 1
o

time rates. . , - I

i
!
., ) 188 . . ‘
l

At first the members were womed that they would be excluded from -
programming knowledge, bechuse of reports that the conpany had done this '
at other-locations. This has not yet happened at the tra;ming level,

but how things will evolve when the camputer programmirs b‘egin to assert

their jurisdictional claims, remains to be seen. (There are already -
" computer programers at the site, not in the bargaining wmit, working o
’ on c&xputer—aidgd-desi@). " 1AM members' awareness of this povésibility
has however made them determifed to seek appropriate 1anguaée in their
contract during the next round of bargdining té assure that they main< ‘ )
'tam control of' the progr.frming ftx;'mctim

E MC »b * .' ' ) , . ‘v ' ' 5

, .o, i 4
P




O

ERIC

Aruitoxt provided by Eic:

‘ . T 189

Case 3. New products, ard new Jubs: pretectirg the union's jurnisdiction

] I.

1.~ Background \

In the éarly 197Cs this duvisien of a giant multinational cenglom-

erate signed an agre'c’-nnt with the L1 Tc-:al in q‘J'CStIOﬂ covering all . -

plants in the grcater mtrcpoht:‘m area.* Since that agreement .was

negotiated the value o? the divasion's output ‘has zorg than daubled,

employment and 1AM membership has more than deubled and the mumber of

plants" covered by the agrecrment has increased frem three to six. Al-

though this is rot a uwuon shop contrack, rerbershup has averaged 90-95%

of the eligible labor force. This me:r,bers*;ip growth has been achieved

in spitéd of job-displacing automation in many of the operations {electro-

static painting, automated test equipment, automated assembly and C.C

machines in the machire shop) ard new prodact deveiogr_ent whuch has rrea‘y'7

a declire in the share of total output for those jobs in which IAM wmem- .

bership was-origm:lly concentrated. - )
J()ver the past”ten years the local union leadership has been

keenly aware of the future implications of technological changg ‘ard

shifts in products and markets, even to the extent of attending industry

conferences to learn about and keep up with new developments in the field.

As described below, the diligence andtpersistence .of the local leadership

in policing the contract has enabled it téiovercoo'e Tny impediments to

membership growth that might otherwis(-.z have gone ummoticed. Throughout

the decade the union has repeatedly discovered manufacturing operations

*
The company agreed to this in order to get the union to agree to change
from an incentive pay system to measured day work.
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ancillary to existing operatioms, being can-ie_d\ aut by the emloyer in -
wwarked facilities, and occasionally with workers hired through a middle-

n;n and designated "independent contractors." Through persistence and )
soph{stcated bargainir% the union has ultimately been able to get these
people and their work brwghtﬂin under the’ contract umbrella.

II. Respordine to new products argi ''new! dnhe
Within the l‘ast five years two major changgs have taken pl;'sce .
fn the existing operations. Work on a new line of advanced equipment
‘< began roughly five years ago. New assembly procedures were introduced,

K3

for both old and new products two years ago.

’ A )
- The union was never informed about the introduction of the new
product lire. On its own it discovered the developmental work being

. done on {t, in an umarked iénggd /glan&imtrﬁ@fﬂzf&ﬂ;ﬁz;r 7

from the orlginal mamifacturing cmplex%\en the union brought this
to local management's attention, ard pointed out that its contract
covered all operations in the metropolitan are.;, management said that
union recognition would be g}anted when the work had progressed be);ond
development to actual productic'n. Ard indeed one year later, wher}/ the
first relatively simple ca;porents were brought into the main plant for
assembly, t‘he 1AM did wih jurlsdiction over those Jobs.

~Shortly thereafter, production of a more camplex p.;:ecision com- N
_ponent was bﬁ:ght int? the main blant. _ The .people assigned to this
work were a2 mix of low skilled "1rdegen§ent contractors"* ard highly

. AN

* These were young people hired right out of school ard paid he contract-
fng £Lrm at about $1.50/hr. below the 1osst setd et hore) “They have no n
senfority rights and are subject to termination at will. Although they have

. not been able to prove it, because the eorporate chartering records on file

. with the state are incomplete, the union suspects that the contractor may be

a shell, set up by the corporate employer.

- L
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- skillecheople dubbed ''lab technlcians,ﬁholding 2-year degrees in , .
“analog and digital circuitry with course work in microprocessing. One
year later, roughly one year after the unicn had discovered the 'devel-
opmental'' plarit, ard with the L_ssues' of bargaining unit work being dome
byl non-urit workers having been repcatedly raised by local leadershup,
these sub-asserbly jobs ‘also come urder the IA4 contract. ’
At aboot thz came time, construcsist Bogem ono o new facility to
house all the fin?l assembly and staging work on the new product. )
“Staging'' is onc of the most technical and highly skilled aspects of
the entire operation: itgis the té{jm used to describe the final link- B
ing up of ; camplex system of conponents. Up until two years ago this 7
work was usually done out in the field,.in thle_ actual place where the
machinery would be used. It was done most frequently by locally-based
——_ service staff employed by the corporation. But occasionally workers
from the producéicn plai—zt were flowi out to-do-this work. In recent .

» years, however, customers have been amdious to get these systems oper-

ating as soon aé possible and, have been less and less willing to accept

delays resulting from insuffxcxer:t field staff to do the staging. Thus

customer pressure led to the staging function being carried out at the

marufacturing site prior to shipment. - . o
In the view of the IAM local, staging work belongs.within the bar-

gaining unit, but thus far the comparty hgs restricted it to "lab tech-

ni\cians" (approximately 200 in-rumber) not in the unit. Having/introduced

a new task, the conpany argues thac\the work should not be under the v

union's Jurisdiction because union mcembers have never done the work before.

The ynion argucs that when this work was done £‘n the field union members ¢

-~ ¢ o
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dﬂl occasi';-m/ly do it ard that in any.case they cerﬂainl_y have—. skills
ard abilicy.equl to the task. The "lab technician’ skms‘gm} other

qualifications used in "s‘r.aging" are virtually the same as those of the
top-rated bargaining unit classiFicancn. The pay is the same, the two .
groups of workers get the same kinds of work orders and have the same
relationship to engineering staff. But "lab Eechﬂcims" working con-

ditions are far superior. .
:Ihey do not.have to pymch time clocks, have more indeperdence and
lighter sup%rvisim, -do not have to r;nec dai}y production quotas and
enjoy more liberal sick leave policy. Moreover these workers benefit
from advanced training in the computer systems component of the final
- p;oducc - trainln:g the canpan); has thtxs far denied §o 1AM members.
Having‘no specifi'c contract language gOVeming ,tra'ining rights, the W
local has used other means to lay claim to staging work. )
" Although the 'IM's claim that "lab technician' work properly
belongs within the bargaining unit has not yet been satisfied, con-
timuous progress is being made. Two years ago, when the corpany failed
to provide requested information on the mzbers of+""lab Cechrd.cian.s,"
their responsibilities and job descript.icms -- information essentia.l . .
for bargaining on the issue -- the union filed an unfair labor practice
charge (refusal to bargain in good faichj. tnen the company offered to Lt
compromi se, and acceded to bringing the "contractor" jabs into t:he i :
. bargaining unit, the charge was dropped. ’Ihis experience has shown ‘
local leadership chac the company is very uncomfortable with having the
fssue come before the NLRB. The union is convipced that it has a strong
.gase, 1f &t should choose tﬁ_ask the Board for unit clarification. But -
it has preferred not to Lakt:f’tha.t ultimate step as long as there is con- )
tinuoys progress towards expansion of the,unit. Negotiations on this
issue are carried on almost weekly. This strategy has thus far proved“' '
to be succcssfu'l in nu’:lntaining fembership growth and unit sFrengch.

.

o
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Case 4. Company wnuné’\eSS to Incur High Costs to Reduce Worker Controli
Computerization of Parts Fabrication in Alrcraft
. Maintenance and Repair -

I. Backgrourd
In January 1980 a camputer~controlled parts fabrication machine

. was brought into theyshop in the aircraft service secticn of the home

produces parts in-house for aircraft maintenance and repair. The
workers in the shop have traditionally had complete responsibility
for producing the p:;rt:s according to en@':neering specifications. Each
worker has,been able to hardle each request "from A to Z," operating
all machines in the sh;.ap. .

There have been no recent layoffs in this shop but the mumber of
workers has been reduced by five b-y attrition. As described below, )
the, {ftroduction of the new machine-has meant that_.work traditionally

performed by union members in the department has been transferred out

and assigned by management to non-union members in the carputér pro-
gramming department. This has occurred even th'ough there is no apparent
technological or efficiency rationale for doing so. Indeed efficiency,
profitability and other supposed management criteria for decision-making,
point in the opposite direction, that is, tofjards more functions ard
responsibility being brought into the fabrication shop.

The workers in the fabrication shop are highly skilled people with
considerable seniority. Their shop {s part of an enormously larger

camplex -~ total IAM employment at the home base {s around 5500.
. ~
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Morcover, rthe wnion local is part of the national complex of locals

{n other cities that negotiate with their employer through the air- . .
lines district to which they a'll belong. The offfcers and staff of »
the district hardle all negotiations, grievances processing etc., under

a union shop agreement that has been In effect for over 40 years.

II. Workers' Cantrol

The machine in qQuestion is an automatic turret punch press that
produces batches of parts from sheet metal. The computerized control
system can be operated either via taped programs or from programs_incro— .
duced directly by the machine operator. ® _ - '

Prior to the macl'.line’s installation, workers in the shop bid fm: -
membership in the "machine crew’" that would be trained.to run the
machine. When a mechanic and salesaar, came down to show the wox‘ker; '
how to use the machine, which is ‘nlike any other in the shop, che‘ .
workers learned that the manufacturing company provided, free to pur—.
chasers, a cwo—a;eek school to teach the purchaser's employees how to
operate and progrom the machine. ,khen tfe shop workers requested
that they be sent to this school r:hey were turned down, although the
airlines campany sent a supervisor, 4n engineer, a pmgrznn;xcr ard an
electrical shop foreman. The shop workers were told that px:?gra:mﬂr@. '
-training was );mc appropriate for them and that it would take a com- )
puter programmer two years to become pmfiﬁienc in writing programs
for the machine. They interpreted the company's attitude as fmply-

é/ ing that they were incapable of acquiring the necessary skills and

knowledge . . d .

~ 14
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The workers inmediately filed a grievance, because, in their words:
"'something was wrong with a system that sends everyone involved
with the equipment to school except the four people responsible

to operate and maintain it eight hours a day...

A grievance was filed because we began to realize that we
were being deliberately kept away from the information required

to do our job."

In their view, well-supported by actual experience as described
belcw, it ic irgcccliblc.co separate the Simcticns of programming and
production. They see the company's attempt to do so as a violation of
that section of the union contract that defines the union's jurisdicticn
as covering "all work involved~in <.+ overhauling, vepairing, fabrica-
tion ... and machine tool work, in comnmection therewith." Instead the
company chose to allocate'étt olgjchac work to vhite collar people
cutside the bargeining unit. ’

In the meanwhile, two of the members of the machine crew, having
been denied access to th; formal training course, took the machine )
z;amals home at night and taught themselves how to program the machine
marually. Not only did they become proficient programmers with only
six months of self-study -- they actually discovered errors in the
manufacturer’s manual that the camputer programmers learned about from
Yerrata' corrections conveyed to them by the manufacturer.

Four months after the machine ‘had been installed, and during the
period that the grievance was being processed through the first three
steps, an o‘n—off switch was installed by parties unknown on the computer

»a8s 8 means of curbing the worker's ability t6 control and program the

machine. Needless to say, this was a minor, easily-overcome impediment

"
. fc:r experienced machine shop workers. But it is seen by them as part
. *
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of a pattern of constant harassment and pressure carried out by a
variety of means to keep them from running tRe domputer end of the
operation. The company has attempted, through the posting of printed
procedural rules, to divide the work between white-collar progrmm?rs

at the othar end of the airfield and mere machine loading and unloading
1:: the fabrication shop. Workers were given strict orders not to do any
programming themselves but to werk cooperatively with the computer pro-

-grammers to help them ge&e errors out of their programs.

Managemgnt 's goal Of separating the two functions clearly violates
the principles of the machifie design. The manufacturer's marual states
that

"Programming is the process of analyzing an Engineering

drawing, selecting an order of punching, ard transferring

this drawing infomnation in the selectcd order to a pro-

gram sheet. The program sheet becomes a basis for prep- ~ . .
. aration of 2 program tape ... N i

Fvaluation of the Engineering drawing, selection of a
.machining sequence, and preparation of the program sheet |
is done by a programmer. The programrer must have a |
- working kncwledge of machine shop practices, blueprint |
reading, tcol design, and sieet retal raoricating tech- - |
P niques. A good backgrourd in mathemacics, especially
trigonometry and algebra, is desirable.!

All of these skills, abilitfes, edpc“ational requirements, etc. char-
acterize the shop workers ~~ but not the company's computer program-

. m‘ers, who lack 'working knowledge of machine shop practices and sheet
metal fabricating techniques.'

The workers themselves have clearly demonstrated that management's
view of the appropriate division of labor is inefficient and entails
enormous financial cost. .

Under management's scheme a parts order that comes into the fab- -
rication shop requiring 'the operation of the ONC turret ]Jmch cannot

r
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be filled \:ntil the shop puts in a request and then teceives a camputer
tape from the programming center. If the tape proves to have errors In | .-
it, or if the machine fntrcduces errors (vhich happelns), the workers
* . are not supposed to do any editing, but are supposed to call in the
programmers to straizhten things out. All this leads to a turn-around
time for filling a request for(parts of a week or more. Moreover,
la‘fk;'té’ the p;\;d;.::io:: knarsladge ¢f the shep evorkers, the programmers
write programs that are less efficient in the use of materials, lead-
ing to very expensive scrappage rates. As shown in Exhibit .‘:, the
workers estimate they can produce a glven part at 6%, a mere fraction,
of the cost when done management's way. Arxi-tiﬁs doesn't even count
tie cost, of the inefficiencies of long turn-around time.
The workers estimate that if they had full responsibility for -
programming, with the computer programmers on call as specialized

vonsultants, they could get some parts ord;rs_ in and out the door in
a couple of hours, as opposed to a week, Moreover, if they had in their
‘shop the tape printer and the plotter that are now available only to the
programmers, they could redi® the costs and increase output even more.*
JThe workers ig this case are especially embittered because several
years ago, when the company was on the verge of barkruptcy, union mem-
bere voted for wage corcessions with the understanding that members
would be made whole when profitability i.mprc;ved. In the first three
years following that agreement, union members got back more than they
had conceded. But last”year (vhen the machine was brought in) and this
) year, under the combined impact of deregulation and the PATCO strike,
- the company has shown losses, obliging t?‘Ie workers to give up a percentage

»

*
This would also return the pattern making function to the machine
- shop workers, who lost it when CAD came in.
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* of the pay to which they would otherwise be enti.tled Now they ‘are
faced with mmganent, intransigence that obviously mrks to depress ‘
profits and_they can't understandgit.

Management 's met\:hod of introducing the CNC machine has also created
friction among the union workers in the shop. Those workers not on the .
‘pachine crew, now must take the rough parts stamped out by the ONC punch . .
press (a nachiue () have not beea iralicd to #se) and are "rodused £ *
bending, deburting, etc. someone else's work, rather than doing the job
"A to 2" as had been the system prior to the arrival of (oo '

* At the same time management told the CNC machine crew to teach
the other workers how to load the CONC machine (tepes, punches, dies .
and sheet metal) how to tum the machine on and off, but not how to ‘
program the machine. This contravenes the machine manufacturer's manual
which states that safe and economical use requires "the operator to be
t:horoughly famlli.ar wlth the system prior to use of the system." Man-
agement's order means that the workers doing the training are not allowed
to answer many, of the questi.ons the trainees ask. Violators of a fore-
man's direct orders can incur a letter of reprimand, loss of pay or loss
of his or her jol?.*

These sorts'of management decisions have obviously injected a '
totally unnecessary element of stress into the workers' daily work
relattonshil.p -~ ard one vhich would net be present 1f the machine manu- ,
facturer's instructions were follwed;. To the workers involved, the ) .
total picture is filled with grim L'rony,,éo say the least. The fimm

-
.

in qf:destlon has made a lot of noise about labor-management cooperation

»

Alchough the union would not permit such discipline being imposed,on this B
L?ue the thréat of conflict is another source of pressure on the workers. ) ¢
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and managément's interest in workers' productivity-raising suggestions.
1) -

' Yet at every step of ‘c‘hg grievance procedufé thus; far invoked, the N .
workers' complaints have been denied and their suggestions for improve-

- e
ment have been ignored and résultefl in“petty harassment.

. 'The grievance s now at the Final step -- arbitration. But there

i3 a backlog of 1000 casaes also that step (largely because the com-

/ pany hde adopred 2 pelicy of &n‘ g mact miovances at the earlier ¢

£y

st/ag/e‘s,. and the‘un;on has to gIve higher priority to discharges and . ¥
/,/pay coﬁtplaint.s). sSo cc‘msiderable- delay is inevitable.

One of the workers has gone so far as to write to the CEO of the
tompany (several months earlier he had cornered him on a flight and ‘
laid ov:xt the whole story) protesting the "cold war over control of

* " the machine operation." But in the meanvhile, frustration and disil-
hitsiormen: with not being allowed to'develop their ekd11s or improve

output remains. ‘ .

~ .
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Mr. MiLLer. ] thank you. One of the problems, and you have .
heard me already speak to it this morning, is being able to justify, . *
I guess, the two positions here. the need and the desire of incre
automation, whether it is office or factory, and the accepted view-
point that this will simply léad to greater employment opportuni-
ties. .

And what disturbs me a little bit is, I see a technology to some
extent that is, in fact, designed within the production process for
the purposes of eliminating the human input into that process,
without placing any value on it, it is simply a fact that you can
handle white-hot forgings with the robot easier, better, what have
you, than you can with an individual.’

I see these two parallel suggestions, sort of like when I first came
to Congress, there was_a strong push by the utilities, suggesting
that, absent a 7-percent growth in energy, there could be no posi-
tive growth in the gross national product of this country, and the
fact that we have found out-that by better management of energy,
you can, in fact, create a positive gross national product in this
country and many others. - . )

And, so I just wondered if the theorem is, in fact, widely accepted
that this simply—we,are not going to experience widespread unem-
ployment or lack of employment opportunities in the future. .

Is there a ratio of jobs created or displaced with one of your aver-
age placement of robots? You indicate at one point that some
10,000 jobs were created that“were not there before, and I just—
how do we measure this? How do we start to measure? We have
obviously been told, earlier this morning, that currently we are not
doing very well. . :

Because that has severe ramifications for policy considerations.

Mr. MunsoN. You are absolutely right. I will hazard a response.

Mr. MiLLER. It is a cumbersome question.

Mr. MunsoN. It is a cumbersome question,.but I understand it,
and it is a very difficult one. First of all, let me put & couple of
. things into perspective, if I can. As far as the robot itself is con-
cerned, it has been projected that the industry in this country will
grow to $2 or $3 bi%on in 1990, at an annual growth rate of 35
percent. i T

Now, if you take—you can juggle figures all over the place, but
just to try boil it down into something simple, with those numbers,
you could be looking at perhaps 180,000 robots by 1990rMaybe
more like 100,000, which, based on projections of the manufactur-
ing work force at that time, of maybe 18 or 19 percent of the work-
ing population, that will be less than 1 percent, if it is 1 robot per
person. .

Now, it is likely to be two people would be displaced by a robot,.
either by the task it performs on’a one-ghift basis, or because it is
working two-shifts. But it is still a refatjvely small percentage of
the total populstigh, not to be i ut still small, looking at
this 10-year timeframe. . . .

The fact of the matter is, though, that cértainly in"the full scope
of automating the fa®ory and the workplate, with robots and other
devices, I think there will be a larger number of people displaced.

But now, let’s take a look at what is happening—— .

Mr. MiLLER. Let me just stop you there.

[

-
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Do you include in that, as you pointed out in one of the processes
of the elimination of scrap, or 85 percent of scrap, obviously, robots
combined with computerization have substafitial impact on inven-
tories. The steel industry is not excited that you have eliminated
scrap or the aluminum industry, or the copper industry, which do
various components that you might be working with, nor the steel
workers, perhaps.

Yet, you can’t argue with the goal of making the process more
efficient and less costly, and the product, in theory, cheaper. But
are you talking about those kinds of ripples, because we know that .
the changes in the automobile itself, of going to different materials,

forget the robots, just simply looking for a lighter, more efficient

automobile, is reduce the demand on steel.

. Mr. MunsoN. Well, this is my next point. The fact is that if you
look at it at the economy, and at the health of business—first of
all, labor content is a small percentage ¢f the total cost of manufac-
turing. .

Second, the rationalization of the workplace through all these
different technologies does lead us towatd the elimination of in
process—or reduction of in process inventories that cost money,
floor space for them that costs money. It gives an overall, mych
more coherent and manageable factory environment in terms of
the data that is fed back for decisionmaking.

" The entire process becomes more efficient; reduced scrap, re-
duced energy, because if you make scrap, you may have to incur
remelt costs or something of this sort, product quality; product lia-
bility, and in fact, speaking strictly from a supplier of robots point
of view, the economics that are plugged in today to the determina-

" tion as to whether to buy a robot or not is looking almost entirely
at labor displacement or repiacement, or elimination, without
regard to these other factors that after the fact prove to be much
more overwhelming in terms of economic benefit.

Mr. MiLLer. Which ripple back through that particular chain,
_unrelated to the person you sold it to, back through that entity,
suppliers or purchasers or people who service that industry.

Mr. MunsoN. If you introduce efficiency overall, you have a
much more cost-competitive situation, you can generate, obviously,
higher profits, and hopefully, management would be intelligent
enough—and that is a big if—to reinvest for the long haul in im-
proving his operations, and I believe, thereby improving the work-
ers’ situation as well. ' : .

Mr. MiLLer. Well if that comes to fruition, and that would be the
desired goal, it seems to me, of an economy that desires to stay
competitive, that you would want to engage in the manufacturing

. process which has those attributes to it. . 2

Let’s not deal with unemployment for the issue in the sense of
displacement, but in terms of the.creation of job opportunities a
decade from now, 25 years from now, the growth, I guess would be
the term. .

It seems to me as you start to cross-pollenate, if you will, be-
tween the office of the future, the factory of the futire, and every-
thing in between, those job opportunities, I just don’t see that they
can be created to——

2(20
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, Mr. Munson. I would like to mention two other things, because
they came up earlier, too.

First of all, by the way, I think that I do share many of the
thoughts here about the attention that has to be paid to the human,.
condition of the worker. .

Mr. MiLLer. That is the second question. We are going to go into
that one.

Mr. MunsoN. But I am firmly convinced—all right, we will leave
that for later, but I am firmly convinced that what we are talking
. about will generate new jobs and new job opportunities within the
factory, first of all, there will be a certain percentage of people who
are placed in much more gratifying, challenging positions, and this
has already occurred. . )

It has occurred, and you can get chapter and verse on that.with
officials from the UAW, in minor numbers directly related to
robogs;i, because robots are still minor numbers, OK? But it has oc-
curred. ‘

As far as—it was mentioned earlier this morning that the results
of the first Industrial Revolution, mechanization and automation
that have created new jobs and industries and all, may not neces-
sarily be the wave of the future.

I disagree with that, because I think, you know, when we all read
Dick Tracy many years ago, with the wrist radio, we didn’t believe
it for a moment. George Orwell, in “1984,” his book, he made 137
predictions, 100 of which came true by 1975, and he didn’t mention
robots once, so what did he know? . . .

Perhaps one of the things that has-—and this was referenced ear- )
lier this morning—that one of the objectives of this committee’s
work is to help or find thé means to identify these newindustries
and products, what these products will be?

Now, that is really crystal ball gazing, but it is going to give
some indication of where the training requirement will come from,
- and where the people will be employed in the future But those
jobs will be generated.

Mr. MiLLER. Let me just—it®still seems to me that there is an
inconsistency in this process, because, in fact, technology is de-
signed at the elimination of the job, in the sense of the human
being standing in position either in an office or in the factory,
being in a position to interact; that as you view, I mean, you have
one generation of robots, and you are already thinking of a second
and a third generation, as are your competitors.

In each and every case, it is a further refinement of the process
which has as its goal, it seems to me, is the elimination of that job.
I am not placing a value on that, but I am just trying to determine
the—— -

Mr. MunsoN. May I suggest to you, Chairman Miller, that we
are all suffering from a problem of semantics, and how we perceive
things? Because, perhaps we dwell too much upon job elimination.
We are seeking better ways and better methods.

Mr. MiLLER. | understand that. ¢

Mr. Munson. OK, now, the fact is, yes, we were an agrarian soci-
ety, because we had people with hoes in their hands. Then we
mechanized thatprocess. .

\—/
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Now, was it done primarily to eliminate people? Well, maybe ~
that was a perspective, but what was really the result? A much
more productive society, with a much higher standard of living——

Mr. MiLLeR. | am not arguing with you. .

Mr. MunsoN. Doesn’t that address the point, though?

Mr. MiLLer. There is no question. But T can also take you to the
Central Valley of California where there are no longer towns, there
are no longer small businesses, there are no longer service indus-
tries, and we can plow from sunup to sundown, and you couldn't
find enough people with hoes in their hands to deal with the agri—
far more productive, and can’t really argue with the results in
terms of its impact on the standard of living in the world. ‘

And I am not trying to_place a value on whether or not your
fechnology or the technology of IBM or others is going to replace it.
I am trying to start to quantify, what, in fact, is or is not going to
take, place in your judgment? That is all, I am not passing value on
it, but it seems to me that whether you say it is to streamline and
improve the process, or it is to eliminate jobs, the impact is there.

Mr Yamasaki is building a far different plant than somebody in
that business would have built yesterday. ‘

Mr WisNosky. That is right. He is building it beeause of the fact
that he needs to be competitive or even those 10 or 15 people that
are left in that facility won’t have jobs - .

Mr. MiLLER. No question.

Mr. WisNosky. That is just the w
‘that there is really a short-term——=

Mr. MiLLER. But the opportunity—again, the job opportunity
that would have presented itself in the factory turning out that
product, absent the technological change, would have been greater
in number than will be presented there. * :

The reasons for that are, as you say, competition, cost and the
fact that you—that product will even be salable in a market.

Mr. WisNosky. Did you say that the job opportunities will be
greater in number the new way or the old way? :

Mr. MiLLer. The actual job opportunity in that factory——

Mr. WisNoskY. Are different.

Mr. MiLLER. Are different? .

Mr. WisNoskY. You could say that. They are different, but the
jobs are still there, and I used—because I have spent a great deal
of time over there in the course of my business life, in Japan.
Then, as an example, many times in thetr mechanized or automat-
ed facilities, you don’t see people, but where you do see people, are
setting up those kind of operations, doing manufacturing engineer-
ing, doing design engineering, making certain that in the event
that there is a breakdown, there are spare parts there ready to fix
those machines. . .

It is true job displacement, not job elimination. Looking at the
overall equation, then, of improving efficiency, they” are able to
reduce costs, and they are, then, able to export the products with
those reduced costs, and then they need to increase production, and
then they need more automation and more people, whereas we
seem to have been doing the opposite for the last 20 years.

The short-t}zrm solution to tﬁis is, it seems to me, must be either
to do what I'don’t see anybody advocating, and that is to abolish

that things are goingal think
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the free trade system that we think we are in, or to match the com-
petition with the tools we have today.

It seems to me to be the only choice we have, short-térm. Longer-
term, the answer to it, when the equation, and when looking at
this thmg gets extremely fuzzy,»we should get ourselves in a posi-
tion again where we can do what we did for the first part of the
Industrial Revolution, or the second part of the first Industrial
Revolution, and that is reduce the work week, go back to some of
the things that the unions have had to give. up lately, like 6 weeks

- of vacation and some of the other fringe benefits

We should be able to—we must overcome the short-term prob-
lem. It is short term. Otherwise, nobody goes back to work. Get
people back to work, and then we can turn our attention toward
the finer things in life _again.” Right now, it is a struggle out there,
and I don't know of anyway to reduce that struggle, except to use
the tools that we have at our 'disposal that have proved to be effec-
tive for our competitors. .

I am using——

Mr. MiLLER. I really feel like I am passing in the night, and
maybe it'is my ignorance of the subject, and that is why there will
be a lot more hearings, but in terms of attempting to quantify so
you can make those decisions, all three of you have recommended,
as have others, a role for the government.

But the real consideration is what would that role Be? Because if
you tell the government you are going to saddle us with a 4d
week, that is one set of criteria. If you tell us you are gomgg
saddle wfth a reduction in job opportunities, that is another crite-
ria.

I mean, that is what I don’t understand yet. I don’t understand
how we will be able to quantify the impact'on what you are sug-
gestmg I mean, I appreciate what you are saying, look, if Detroit
doesn’t change, or other industri aren’t competing, in the short
run nobody is going to back to work. /

Yet I am also told that as those changes are broui/ about as
new factories are built, that perhaps 250,000 auto work€rs won't go
back in that industry at all. They will go somewhere'else. That is
wh#t*you call a displacement problem, apparently.

But, I just—I have trouble determining to what extent that will
be—you are very confident in your testimony that that 1s all.tem-
porary——-

Mr. Wisnosky. That what is all temporary?

Mr. MiLLeR. That there will be employment ogportumtles in the
long run for all.

Mr. Wisnosky. There will be employment opportunities in the
short run for all, also, provided that we begin now to apply the
automatnon technology that we have. We have already seen in the
past 5 years that when other countries apply that automation tech-
nology, there are a lack of employrent opportumtles for our work-
ers. -

Th%t is what we are experiencing today. Do you agree with that
point?

Mr. MiLLer. Well, there are those in this country who would
charge that they have maintained their employment opportunities
by duthping, by unfair competition, by government subsidies, or

~ - . -
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you export people back out of Germany, or you dump your product

out of Japan onto this market.
So I don't know if those are real employment opportunities, long
, term, of whether they are subsidized short term false in appear-

ance.

Mr. WisNosky. So you are saying another way—— .
Mr. MiLLeR. I don’t know, I don’t know. No, no, no. I am suggest-

ing to say that Japan invested in technology now that Japan has

full employment. It may also be that Japan is dumping tea sets,

electroni¢ equipment, and steel and automobiles on the America .
" market, subsidized by the government.

This is the government that is abandoning subsidies and aban-

doning that role. West Germany is involved in technology, there-

fore it has full employment. We also knows that it brings in a good.

number of workers across its border, and also asks those people to

leave when times get tough. That is not yet a policy in thi$ coun-

. try. . )

So I am trying to determine, first of all, what is the hard-core job
opportunity; what is the hard-core growth; then you can make

these other determinations, if you so desire, about training, retrain-

ing, leisure time, an immigration policy, Government subsidies and

all that. - .

Because maybe these industries in Japan aren’t quite as efficient
as they Have made out to be if, in fact, they have to dump a prod-
uct. Something must be wrong.

Mr. Wisnosky. I haven’t said whether or not they are——

Mr. MiLLER. Those are the kinds of considerations, but before you
get there, it seems to me you have to determine what is the base- _
line from which we are operating. .

Mr. WisNosky. What we have just described is a very, very com-
plex situation, the same one that I described in my testimony. And
then, looking at that complex situation, it seems to me that you—
one could spend one’s time trying to quantify every aspect of it, or,
picking out_some aspecfs that seem to be reasonable to work om,
that are based upon past experiences that have been good, and ap-
plying some of that same kind of medicine, which I think is what
we are talking about here now. ) v

The other parts should not be ignored. And it is not going to be
only the Labor Standards Subcommittee that should be the Gov- |
ernment agency that begins to help us all to turn it all around. .
You certainly have a piece of it. . |

Mr. MiLLer. Well, it is of concern to me if there is no real struc-
tural unemployment problems in the near-term, if we just invest in
technology, and everybody can go back to work——

Mr. WisNosky. No, I didn’t say it was that simple. -

Mr. MiLLeR. That is one set of problems. If there is only a short-
term displacement problem, then I am better off taking a look at
the educational estabkshment in terms of the long-term educated
population to take their place in the American economy.

If there is, however, a long-term displacement problem, I must
look at the questions of retraining. +.

Mr. Wisnosky. Sure. PR
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Mr. MiLLErR. What are adequate or inadequate? But you have to
have some hints as to what will take place and what won’t take
place. . ™~ )

Mr. WisNosky. Back to my major point again, we have had a lot
of negative hints as to what takes place if we keep on doing it the
way we have been doing it. There are a lot of reasons people will
give, including the price of money and the cost of money and every-
thing else. °

We have tried a couple of times, as I have mentioned, to get our
hand around some things we have taught other people to do, like
with the NCOP and the cogent program, only to name two that I
had personal familiarity with.

And neither time did we stay with it long enough. It seems to me
that it may be more important to pick something, anything, and
stay with it, if we can all agree that it is more positive than nega-
tive, than it is to continue to think about the problem.

Mr. MunsoN. I don’t know if I have any answers, but, you know,
two things. First of all, the automotive industry will never be the
same. Let’s understand that.

Mr. MiLLer. Clearly. What is the meaning of that statement?

Mr. MunsoN. What that means is, first of all, it will never be as
big as it was at one time, relative to the population, OK?

Mr. MILLER. Are you talking worldwide?

Mr. MunsoN. I am talking about this country.

Mr. MiLLER. This country.

Mr. MunNsoN. Because part of our market share is eroded for-
ever? Second, I happen to think that there——

Mr. WisNosky. I don't accept that particular statement. I like to
think that we can get back what we once had. ,

Mr. MunsoN. That is your opinion. I am saying it is going
through a very serious adjustment, and it will never be the same—
you know, it was headed toward 11 million per year, and never
made it, as a percentage of the population— .

Mr. MiLLer. If it went back to 10.5 or 11 million, or let’s say 10
million, that would be the goal today. Everybody would be happy
with 10 million units. If it went back to 10 million units, it would
not go back with all of the people who are currently sitting on the
bench in the halls.

Mr. Munson. I don’t see how it could.

Mr. MiLLer. OK.

Mr. Munson. I don’t see how it could, both from the standpoint
of cost as one factor, and quality as another. And there is some-
thing to be said for automation relative to quality. And I am not
saying that people cannot do it, but they cannot do it consistently.

e cannot expect people to do—if we had hours, I could show
you chapter and verse where that can’t happen. But that is one ob-
servation. .

The other one is, I pose a question, I am searghing for what you
are searching for, where do we go next? How do we .get some of
these answers? What did happen te the steel industry? Technology.

There is no doubt that, I think in anybody’s mind, that—now,
what were the forces that drove—and 1 don’t like to always be
using Japan as the example. That is a society that is much differ-
ent than ours, but nevertheless, happen to dedicate themselves to
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developing technology with no natural resources, and do it more ef-
fectively. - ‘ .

I don’t know how much dumping they are doing in these differ-
ent areas, but I don’t think they are doing a hell of a lot of dump- —
ing—excuse me—but I don’t think that the economy could survive
if they were doing that en masse. )

Mr. WisNosky. Certainly not for 20 years.

Mr. MunsoN. Right. I haven't given you any answers, but I think
some of the questions are posed that we have to look at, but I be-
lieve that basically what we two are saying anyway, is that—I
don’t think I agree with Dennis on what can happen in the short
term—but certainly in the long term—if we have got to create an
atmosphere in which we will invest in technological advancements

for the long haul. L

Now, I will say one more thing. There has to be some other in-
centives generated by Government for the private sector to invest.
Dennis alluded to this. : i

Mr. MiLLER. There is.not much left for the tax, there is not much
more we can give back. ,

Mr. MunsoN. That is true. But it is something we have to look
at. v -

Mr. WisNosky. That is just the incentive. It is to give ir back. It
doesn’t say what it should be given back for. And it seems to me
that it should at least hint in that direction. That is important.
There are those of us who will do it the right way, anyway, and
then there are those others that have been described by others as
short-termers, and they don’t do it that way. -

Mr. MunsoN. That is the problem; is that our mentality is short-
term profits, right from the board room. .

Mr. WisNosky. Not yours and mine, everybody else’s.

Mr. Mriter. Right. .

Mr. MunsoN. But the fact is that in some of the investments
that have to be made, that should be made, are not being made, is

" because of that short-term view. We have.equipment in this coun-

.try that is 20, 30 years §Md, whereas the average age of equipment

in Japan, to use that ag:an example, is under 10. , .

Mr. MiLLer. Well, [inderstand that. But, again, that policy con- .
sideration, and I don’t want to pretend like this committee is going
to make all these determinations, but at least one member is going
to get a vote, and so when we talk about accelerated depreciation,
there are those who will argue among them- that it should have .

. been targeted for specific purposes and technologies. o -

To Mr: Bittle’s constifuency, what gou have now is the.situation *
where you have simply placed a value on the eradication of the job, |,

* without the consideration—— ‘ .

Mr. WisNosky.- No, no. You only said half of this statement. It
‘should be for particular technologies, for a particular purpose, with
the same incentive being, or the same carrot there being for re-
training the worker in anothe} area. Or how about the son of the
worker,lif the worker is about to retire? Think about that aspect of
it as well.

Don’t look at it—we are a systems-oriented culture, except when
it comes to the most fmportant thing that we are dealing with
here, the system of industry, government, and education. We then

.
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- seem.to think about them in pieces, and we even subdivide that
into more pieces. -

Mr. MiLLER. If you will, both of you are suggesting, and you are
suggesting the desire for, far more governmental involvement than
certainly this administration is prepared to undertake, more than
we have ever undertaken certainly in recent times.

Mr. WisNOSKY. Recent times may be the last year or two.

Mr. MiLLer. No, I would say the last 10 years. - '

Mr. WisNosKY. In the Chicago Tribune about 2 months ago, there

.- -was a writer that wrote that the way to solve the problems we
have right now, is to reduce the wages of the workers. I wrote him
a letter back, which I also sent to Dennis Chamot saying that I
thought that that was absurd. The workers didn’t create this prob-
lem, management did. -

And certainly, if we are going to reduce the wages of workers, it
probably should begin with people like the newspaper reporters,
and presidents of companies. And I never got a response, but then
in last Sunday’s paper, ha wrote an article that I could just as well
have written, because he advocated that it is time that wefall got
together and sat down long enough without yelling at one another
to understand what it was we are dealing with and if the Govern-
ment emerges as the leader of that new way of doing business in
the world economy, then that may be what it takes to get back to
the standard of living that we were once heading toward. X

. Mr. MiLLER. But you obviously are engaged in at least this period
of time where that is the opposite of a philosophy——

Mr. WisNosky. It is another short term thing that we are doing.
And it may, in fact, be necessary, short term. It may have already
reduced inflation, the rate of inflation. It may be bringing interest
rates?down, but is this style where we want to be in 19977 Or 1987,
even?

Mr. MiLLEr. Well, I am trying to conduct this without passing
value judgments on various aspects of the problem at this moment,
or the solutions, but it is inconceivable to me how Jou can move in
the direction that the three of you desire, and the previous panels
desire with basically Government being left out of the equation. It
is inconceivable to me, whether you like the—some people like the
Japanese role model, where Miti makes a decision that ceramics
are where we are going, or photovoltaic cells, and makes this kind
of contribution, seed money contribution, research and develop-
ment, and whether pr not you adopt a policy of lifetime employ-
ment, which I am sure is far overblown in.the Americans’ mind -
rabout ow many people in Japan participate in the so-called life- =
time employment. .

But those kinds of decisions—that would be my personal sugges-

—+ tion. That is why I am so concerned about the basis on which those |
kinds of decisions to involve Government in various parts of what I
think ultimately should be some kind of partnership is of concern
to mé."So that if it is done, it will be done properly.

Mr. Birrie. Well, I think we would like a better partnership, too, .
but I don’t think we can let pass the notion that the Government
isn't already very much involved in all of these decisions, and only .
tries to pretend that it isn’t. The whole economic package that has
been passed so far has an impact, that it encourages the invest-

.
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ment in new plant and equipment, and if it does work, it is going
to have an impact on bringing about these changes at a more rapid
rate than otherwise might occur.

Mr. MirLer. Well, I guess I would disagree a little bit with that,
because when I talk about Government being involved I am talking
about what I think are serious, conscious decisions, and I am not
sure that the economic package of last July was a serious, con-
scious decision.

Mr. BrrrLe. Well, I could agree with you on that. I would hope
that you are correct.

Mr. MiLLER. And there seems to be a diminishing amount of evi-
dence that, in fact, it has attained the goals of the rhetoric that
surrounded it, and so that is the kind of policy decisions that are
made affirmagively through the expenditures of money of “discount-
ing of revenues and tax policy that I would hope to avoid.

Mr. BitrTLE. But the intention——

Mr. MiLLer. Because I think that revenue package has mmply set
us back in the goals of the related industries that we have heard
from this morning.

Mr. BrirrLe. But the intention was there in the way it was pro-
posed and what it intended to accomplish, that it would have had
an impact on all these subjects that we are discussing, so the Gov-
ernment is deeply involved in all of these questions already, it is
just trying to avoid responsibility for someof these decisions it has
made.

Mr. WisNosky. Maybe the simple way of saying it is that the
Government involvement shouldn't involve legislation and regula-
tion, it should involve leadership. Somebody has to do that.

Mr. MiLLer. Well, we have got 535 candidates for the post. But it,
in fact, does mvolve leglslatlon, it does involve those kinds of -
choices in terms of an allocation of governmental resources or na-
tional resources.

You know, I have talked to a number of people in this field who
project out in their mind and various reports have obviously been
done on substantial percentages of our population not being en-
gaged in long-term employment or in dramatically reducing work-
weeks.

And what that suggests to me, somehow, is that there is going to
be sofne kind of continued redistribution of income, then maybe
one of the more serious problems that confronts us in this, 1f that
is true.

In your scenario, that may not necessarily be so. .

Mr. WisNosky. There already has been. That is right. It wouldn’t
be 80, because I am saying that there already has been redistribu-
tion of income, and it has been from the layoff funds of unions that
were accumulating to paying out to them. And the subbenefits, and
all that kind of stuff, which is all redistribution of income, for no
good purpose whatsoever.

So we have had it, the raw end of it, and I wouldn’t begin with
the assumption we can never get back to where we were, but I
would say we have got to do better than we were, and that says,
let's look at it from a positive point of view, not a negative point of
view, and make sure the redistribution is the wa)"\ that we planned
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for it, given that all crystal balls are cloudy, but the ones that we
ave been using in the past have been completely dark.

Mr. MiLLer. Well, thank you very much for your patience and
time with—at least with one member of this committee, because I
think that this hearing this morning has raised that whole serieg
of issues that, in fact, must be resolved. You have suggested in
your testimony they be resolved now, and get on with it.

And I don’t know if that is_the situation, but as was said earlier,
I don’t think that we are going to hold back these advances, nor
should we. Nor should we even try, but I think there is some very
serious questions that were raised by the previous panel that have
been raised by Mr. Bittle and others in organized labor and in con-
sumer groups as to the manner of integration.

You know, I find it very intéresting that on the eve of one tech-
nology and on the sunset, if you will, of another, that we introduce
quality circles to consider the workers in this process. Fhat I find
that it is an interesting transition from—I think it was the chair-
man of your board, or the president of your company that talked
about what is the three things robbts do, hot, hazardous, heavy, or
something like that—that in a transition from that industrial revo-
lution to this one, that only now are we looking back and suggest-
ing that also one of the things our competitors might have done is
they might have taken better care of their work force in the proc-
ess of building up industry as you defined it to include the entire
corporate body of labor and management. .

And I think, that again, that is obviously f the very real
concerns of this committee, is to see that that integration and that
assimilation of this technology be, in fact, a very real partnership. I
don’t suggest that people are going to—each of the testimonies this
morning, if you read them, has an example of where somebody
stoned a harvester or others throughout history.

I think that that is futile in this time. But I also suggest that the
chances for serious disenfranchisement of people poses some very,
very serious social problems, maybe not this time targeted at a
single industry, but rather at a society, and I think that is the kind
of challenge, in terms of the merging of industry and Government,
that is open to us, at least.

So, thank you very much, and again, I think I can reasonably
promise you, maybe not to your delight, that you will be hearing
from us again as we proceed down this path.

[Whereupo’n, at 1:‘4¥p.m., the subcommittee was adjourned.]
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1. MAJOR THEMES OF THE EMERGING INDUST%IAL ENVIRONMENT

. .
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Aruitoxt provided by Eic:

A. .Manufacturing industries are responsible for s large share of the annusl
vealth crested in the United Ststes.
to the advancemént of the standsrd of living, quslity of Tife,
of employument. N *

amd level

1. These esséntisl needs may be increased or improved through s reduc-
:1oqun the cost of creating wealth. Thus, reducxng the cost of
nanufacturing 1s "of major importsnce to the economic and socisl
well-being of :he United States.

2. TechnSlogical ndvnnces provide an extremely significant contribution
to uanufactcrxng productivity increasts snd therefdre to reducing
the cost of generating wealth. .
3. The industrial revolution initiated the lsrge-scale and systematic
process of replacing manual lsbor with machines. Technologicsl
sdvances sssist this process by making possible the production of
machines of incressing power and manipulstive capsbility.

3. Until the late 1960s, industrial research focused primarily on ways C;
augmenting human musclé snd increasing the mechanical power of .produc-
tion technologies. Since then, the emphasis has shifted to incressing
the intelligence of machines without necessarily increasing their
mechanical power,

1. Exaoples of the initisl focus include the development of motors,
power tools, and farm tractors.

2. The most pervasive example of the newer focus 1s the use of
electronic digital computers in both industrial design and
aanufscturing processes.

.

3. Another example just beginning to emerge is the use of micro~

P electronically controlled robots directly om the production .
lige.
>
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The key to the burgeoning use of electronic information technology,
such as cecoputers and robots, on the fagtory floor lies in the
declihing costs and the increasing power and flexibility of micro-
computers and mictoprocessors. v

Compuper intelligence can now be disfributed throughout manufacturing -
operatsons, either by usimg computers to control parts of the pro- *°

duct ion process or by building microprocessor controls directly into

wachine tools and dechanical devices. -

|

2. Instructioms,programmed into the computer or microprocessor offer
both flexibility--ability to manufacture in a wide variety of coa-
figurations with minimal efforr and coat--and adaptability-—ability
to ad just or conform to chabging eavironmental conditioms and to
shift from one task to another. R ’ .

Industry is beginning to learn how to automate the overall produc-
tion planning effort as well as actually controlling production and
handling parts being mamufactured;” this includes manufacturing the
tools, ordering the raw paterials, scheduling the production runa,
and preparing and modifying product designs. *

[§

Production is being enhanced by so-called "hierarchial systems™.
Here, individual machine(tools, robots, and work stationa are ¢
linked to progressively more ;ophf::icﬁ:ed and powerful computers.

Essential plant functions, suéh as material indentory waintenance,

payroll preparation, production processing, and ng are in-’

tegated. The system may even superviu‘ron-mnufac:uring operations. o

Complex dacisionmaking capabilities h been developed and incorporated
into mechanical devices, whiclr operate without direct human control.
These devices are called robots.- . 1 . .

A significant feature of a robot is its reprogr“bili:y, which
.peans that it is a device or machine tool which tends not to become
cbsolete when the product it is helping to manufacture does. »¢

I.

Robots have the potential to introduce widespread economic and
social change and, as always, such change can be perceived from
zmany points of view. : .

As an example, management may consider robotics to be a cost=
reducing, productivity-increasing opportunity, while employees

and labor unions may regard robots as a threat to job security

which may make existing work skills obsolete. .

g
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E. In the past, there have not been sustained adverse impacts stemming froa
autogation. However, the developoent of automated manufacturing tech-
nology and robotics could fundasentally affect patterns of production as
well as the world trade and international investment positions of the
United States. .

- l. Contrary to popular belief, a majority of U.S. industrial products
are not =ass produced in long production runs; rather they are
assedbled in small batches as styles and sizes chaoge. Automated
manufacturing and robotics are capable of taking over many of the
short- and sediuz-batch production runs.

. v
.

2. Autosated manufacruring and‘ robotics may allow job shop and smaller \_~
vendora that supply needed components ands asseablies to compete
with the.giant high technology firms that are entering the industry.

3. The United States currently retains a lead 1n:etnationally with
respect=to productivity, but its growth has been slower than some
other industrialized nations--mobably Japan. These nations are
turning to automated zanufacturing and robotics 1% a large way and
could pose a serious threat to the Nation's international competi-
tiveness. .

F. Some of the workers who may be displaced as a result of sutomation may be
retrained or transferred to other jobs within the manufacturing organiza-
» tion, and some will be scheduled -for early retirement.

' .l. Howéver, some employees in the aanufacturing sector ;lay be laid off
due to job eliminations and dgcreased manpower requirexents.

’ * 2. The extent and nature of the transition will depend on a variety of
factors 1nc1ud1ng:

(a) Ages of the wotke:s,
. (b) Amount of and transferability of the knowledge and skills possessed
by the workers; .
(a) 4Ability of the economy to reabsorb laid—off employees;
(d) Rates at which automation technology and robots are introduced; and
(e) Policy mechanisms established to guide the transition by both the
private and public gectors of the economy.

_ - «

11. MAJOR DEFINITIONS AND CHARACTERISTICS OF AUTOMATED MANUFACTURING TECHNOLOGY
AND ROBOTICS -

‘.

hS
A. Essential dffinitions

. . 1. "Autonated manufacturing” relates to the use of the computer in the
manufacturing process. The computer could be used to assist in the
B * E ] .
L4
.
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creation or modification of a design of a pToduct or device, in the
operation and management contro} of ruruhcturin;, and to provide
automatic control or machine tools. —
A "robot” can be considered a mechanical device which can be program-
oed to perforn some task of manipulation or locomotion under sutomatic
control. An intelligent robot is one which can be programaed to make
performsnce choicss contingent upon sensory inputs. Robotics concerns
the discipline which develops and appliss robots in manufacturing and
in other areas, such as space exploration and subterranean and under~
sea aining. .
“Prograamable” means a davice capable of baing inmstructed to operate in a
specified manner, such as grasping and ooving an object.

"Mamifacturing systems” relate to the uungenen> of sachines—including
robots~~and their interconnection by some transport system which cerries
wvork to the machines. A factoIy usually contains ope or mare such sys=—
tems as well as storage buffers and the comaunications networks to inter-
connect them.

“Computer aided, design and computer aided manufacturing (CAD/CAM)" are
basically automated drafting systens to vhich vendors are gradually ad-
ding design analysis and sanufacturing capabilities, such as machine
tool and robot control, and process planning.

B. Couponents and characteristics

1.

2,

A robot has five zajor components:

(a2) Sensors to provide input data from known eaviromaents;

(b) Effectors to perform physical operations for the modification of
the enviroments;

(c) Microcomputers to ispleaent and control the sensors and effectors

“  .to reach established goals;

(d) Telecommunications networks vhich sends signals to and from
microcomputers; aand

(e) Energy sources vhich consist of power components.

A diversity of skills and knowledge is needed to work in an automated

maoufacturing enviroment, including:

¢a) Mechanical engineering;

(b) EZlectronic and computer engineering;

(c) Zlectrical and mechanical maintenance;

(d) Computer prograsaning;

(e) Industrial and production engineering; and
(f) Marketing.

Successful robots must be able to carry out a series of actions and
sioulate and test the exechition of these actions within & aodel of |
the enviroment that is constructed for them. They must analyze
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continually the correspondence of their actions to a changing eanviron~
sent. They do this by acquiring and analyzing sensory information and
carryiag out needed corrective actions.

4. Sophisticated robots can move in ceny directions, caleulate the quickest
path for perforzing assigned tasks, and sutomatically adapt zheir per-
formance vhen different versions of a part coaes down the production
line.

8§
III. POTENTIAL AND ACTUAL APPLICATIONS OF AUTOMATED MANUFACTURING AND ROBOTICS
—

&. The flexibility, positioning, repestability, lift-handling capacity, dsx—
terity, snd speed of present-day robots enable thes to perform an ever—
widening variety of industrial operations, including what can be loosely
described as handling applications, processing applicstions, snd asseably
applications. -

1. Handling spplicstions, where the robot sre is equipped with a gripper,
vacuua cup, or some other kind of Thand”, consiet of jobe such ss ;
loading and unloading metal-cutting machine tools, presses, injection
oolding machines, and die casting machines; moving materials or parts
from one station to another; retrieving parts from storage areas or -
conveyors; packaging and .palleciz{ing items.

2. Processing operstions encompass any operaticd in which a robot
sanipulates a2 tool to csrry out & manufacturing process. Spotr welding
is a pervasive example of this type of spplication; arc welding, spray
painting, dimensional checking, drilling snd venting wolds are other
exaaples.

3. Assembly Gperstions, consisting of picking up parts from various
locations and orientations, possibly some part inspection tasks, and
verifying the completion of asseably operations, rely greatly upon N
a robot's visual and/or tactile cspability.

B. Traditionally, the automobile industry has accounted for close to half of
the robots used; this industty is followed closely by die-casting firms.
However, the appliance, electronics, aerospace, metals, fam equipment,
instruments, mining, space, and undersea exploration indulcriel .are B

. steadily increuing theéir use of robots.

€. Versatile robots could lead to deeper, Darrower, more-extensive sub~
terranesn exploration and could open new resources’ for econocaic develop— -
sent. This is particularly true of coal aining where it could become
econoaicslly possible to trace.coal yeins through unconventional paths
without a requirement for humans to operate in the shafts. The saue
. concspfs could apply to underaes.mining.
s
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Robotic technology could have & dramatic effect on the character of space
exploration and application by drastically changing the balance of costs _
and peliabllity. Robots could operate onboard systens, cake resote sain-
tenince possible, repair spacecraft systems and make power, size, weight,
endurénce, structural strength, process speeds, reliability, =aintenance,
and hazard control less rigidly ‘conuraine‘d than 1{ huzsn astronauts were
present.

In zedicine, applica{ion possfbi'i ies i{nclude rad{ation therapy, fully
autozated patient monitoring in intensive care, and aicro-‘vrgical fore
plants. . f

An interesting application is the "vindow—cleanix.{s' robot that is used
for automatic Cleaning operations fa high buildings. Maintenance costs
are reduced, dangerous work eliminated, and privacy is protected.
Robots are usually better than humans for work that is repe't:itive,
hazardous, umplezsant, highly precise, calls for great physical proveu,
and requires remote control. - ~
As the technical capabilities of robots improve and as knowledge of how
to utilize robots grow, they could be used =ore extensively in areas
where they have proved effective as well as in many new areas. As
robots are given sensory and decisionmaking capabilizies, they will be ..
able to work in unstructured and variable environments. )

~
Cooputer afded design (CAD) and computer aided manufacturing (CAM) ap~ .
plications encompass sketching alternative designs quickly, annotating

,these sketches, producing dravings in various “orthographic” projections,

subjecting parts to stimulated vibration and stress tests, and furnishing
cotputer programs for control of machine tools required to oachine parts.
Another evolving capability, is the ability to program robots as well as

zachine tools. Such integrated systems will increa:e .application possi-:
bilities. - -

DRIVING FORCES ENCOURAGING DEVELOPMENT ,AND EMPLOYMENT OF AUTOMATED MANU-
FACTURING TECHNOLOGY AND ROBOTS -

> . .

Productivity and cosz-oriented forces. . o

)

1. The use of robots and automated J-'ﬂnufac,tu:lag technology can contribute
to ianeued productivib/ -Although robot$ $ generally work at a slower
rate than hunans, ‘they operate at a consistent pace and cab work mul-

~ziple shifts contimously. -

2. Prom 1947 to 1965, the U.S. productivity growth rate increased by 2.4
¢ -percent a year; it dipped to an average of 2.3 percent in the subsequent
ten yeafs; it dropped below one percent in the late 1970s. Japan's
productivity growth rate by contrast has been climbing at an annual

\
o
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rate of sbout 7.3 percent over the Isst 10 yesrs. 1/ Robots and auto-

zated saoufacturing show promise for improving the Nation's produckivity

and reducing its productivity gsps vis-s-vis other nations. »

3. Robots can be reprogrammed quickly snd inexpensively to shift from one
production tssk to afiother. Cordsequently, automation is 0o longer re-
stricted to factories thst =ass produce idenmtical products. It 1s
oov economicslly fessible to sutodate production processes that involve
short production runs snd frequent changes 1o cachine settings. A
-sajority of zanufscturing processes fall into this category.

4. U.S. labor costs hsve been continually increasing over the last dedade
and are expected to continue to do so over the present decade. Thanks
largely to grestly reduced microprocessor prices, robot costs also hsve
declined and should not increase too zuch over the next decsde even
with the introduction of sophisticated robots with ‘sensory snd intel-
ligence capabilicies.

.

S. Because sutousted manufscturing techniques permit manufscturing pares
to very fine tolerances, parts snd saterisl wsstes tend to be mini-
mized and product quality improved.

y L.
6. In some cases, the application of sutomated zsnufacturing and robotic
techniques csn make considerable energy savings possible. For instsnce,
robots do not require heat, light, or atr copnditioning to operate.

7. Computer aided design and computer aided manufscturing techaoiques pro-
~vide grester degrees of freedom 1n design, better manufacturing comtrol, .
shorter lead times, greater operating flexibility, and improved product
reliabilaty. -

B. Forces relsted to the quality of work life .

1. Robots have the potential to improve the working environment with respect
to 1ts safety and health festures. In many computer-controlled environ-
ments, there 1s less exposure to harmful substsnces and less possibility
of employee injury. This could make 1t easier for manufacturing firms
to comply with Federal (including OSHA) regulations.

2. Robots can be used in dangerous, umhealthy, and repetitive jobs and can
perforn monotonous and environmentally hsrmful tasks. Ewployees thus
can, :heore:xca!&y at least, move to more intellectually challenging
snd less physically demanding jobs. These jobs could include_ mainten~
ance and repair of robots, programing them, and providing inmstruction
1n monitoring and using robots.

-

1] .

1/ United States-Japan Trade Council. Roboties in the United Ststes and
Jspan. Council Report No. 46. Dec. 12, 1980. p. 3.
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Forces relsted to technology

-1. The ability to develop automated mmfa&urin{ snd roboric devices has

been brought sbout by progress in, snd concurrence of, several tech-~
nologies including:

(s) Artificial intelligence;

(b) Intelligent sensor andseffector deaign‘; -
a4 T~

(c) Microprocessor snd cozputer design;

\

(d) Distributed processing network design;

(e) Softusre development; snd <

(£) Dsts Management systes development.

Hierarchical control is an i’aporuu: concept in sutomated manufacturing.

The implementation of such control calls for elements.st higher levels

hsving priority over elements at lower levels. Two exanmples are

prominent:

(8) Control hierarchy whereby the results of higher level control ele-
nents sre used to coamand lower l}gﬁel elements; snd

(b) Sensor hierarchy whereby the results of lower level elanents are
utilized as inputs by higher. level elenents.

Forces relsted to markets

1.

While robots are flexible devices, they jstill are ]J.keiy to be custoa~
asade for a specific user according to his specific production process.
Consequently, the robot-maker, even if 2 small firm, can specislize
in a specific type of process and succeufu.ﬂy compete with big
corporations.

Autonated manufscturing and robotics offer opportunities to manu-
facturing industries which face the threat of losing their nmarkets
to foreign producers, especially Japan, which sre upgrading their
fac{lities with computer-controlled technoliogy. .

A number of high technology, diversified, gisnt organizations, like
IBM Corporation and General Electric Corpogation, hsve entered the
currently small robotic industry. Their emtry is likely to grestly
expsnd the robot market and create an explesion in sales.
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V. LIMITING FACTORS INHIBITING DEVELOPMENT AND EMPLOYMENT OF AUTOMATED
TECHROLOGY &ND ROBOTS

~

A. People-oriented factors

l. While robots are‘flexible and automated manufacturing 1s efficient, it
takes considerable tize to adapt them to current factory operations.
The operations =ay have to be modified, the surrounding eavironment
changed, prograzming perforzed, and testing carried out. Perhaps even
zore significantly, production engineers are used to thinking in teras
of "hard automation" and special-purpose machines rather than "program-
aable sutomation” and general-purpose robots.

- 2. It will be necessary to gain the acceptance of the "rank-and-file"
vorkers and the unions to vhich many of them belong. Some jobs may } -
be eliminated and some workers may have to be retrained for the jobs
that resain. Not all of these workers possess the ability to learn
the skills required to handle the new or other jobs in the organization
and oot all firms will be willing to bear the costs of retralining wvork-
ers. In addition, workers may feel that advanced sutosation is dehuman-

+izing and overcontrolling. z

3. Changes in supervisory philosophies and methods and in organizational
structures will be neceasary in cany cases. Supervisors will require
tipe to learn how to supervise under radically changed conditions, re-
lationships, and production operations. Unlearning old habits and vays
of doing thinga may be difficult.

4. There is currently a severe shortage of qualified persons vho can asr-
ket, design, implement, canage and caintain autocated manufacturing tech-
nology and robots. Consequently, there is also a dearth of qualified
igstructors to train superviaors, engineers, technical personnel, and

‘. direct labor in the needed skilla and knowledge.

B. Cost-oriented factors

1. 1Initial investments to purchase and incorporate robots and associated
automation technology into production lines can be quite Righ and,
for aome saall firms, prohibitive. Retrofitting wmay be limited by
available space and by limitations in existing production facilities,
proceases, and operations. In some casea, nev plants may have to be
conatructed. There also will be the vaual depreciation and interest . .
Y costa. However, there may be 00 markets for divesting existing equip~- . .
ment. vhich may not have been fully depreciated. R
2. The degree of willingnesa of manufacturing firms to accept the costa
of transition also depends on auch economic factora as future intereat
and vage rates. If theae ratea remain high, adoption of sutomated gan-
facturing and robotic technology by manufacturing firns nay be slower
than sticipated. .

ERIC . -
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. C. Techaical factors

. 1. There are still a m'.';ber of “technicsl problems to overcoad foi automated
technology to be sufficlently effective and efficient in some industries.
Some of these are:
.(a) Robot manipulators cannot yet duplicate the dexterity of the human

. hand;

(b) Robots still are severely limited in their ability to “see” and to
“feel” thé positions of objects snd carry ocut necesssry measurements;

(c) Robot control systems are wmable to take full advantage of sensory
data available from current sensors to oodify the robot's behavior
- as the enviromdenz chsnges;

{d) Techniques for developixvx; robot software are still inadequate,
3 especially with respect to progranming languages and debugging
‘ +  tools;

. , ) (e) Interfaces are not defined in s standardized hanner so that robots,
zachine tools, sensors, ausd conirol computers can be connected to-
gether to forn integrated systéms and perforn synchronized opera-
:1on§; and - -

. (f£) Robot structures are still quite nassive ind anwieldly and are able
e L to 118t only about one-tenth of thair weight. -

/ . . VN :
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VI. POTENTIAL. IMPACTS OF AUTOMATED MANUFACTURING, AXD ROBOTIC TECHNOLOGY -

f .
' .
T .

> - P N i}
A As the intfoduction of automated technology in mamufscturing accelerates,
« , so will their impacts--bdth direct and indirect. -
3. As r.ﬂe United States proceeds towards :he'devel.opnen: of rabots, computer-
,aided design and manufacturing, and totally sutcasted factories, severe
. ‘strains could be placnd dpon {th ccononr-cur]:ently rsther static. Large-
scale dislocattons could dctur, ;uch s the phnlng out or the downgrsding
of many tyHes of skﬂle‘d, seu-skiiled, and unskilled jobs in certain
. geogrcphic aress, shifts :ln the division of labor, new skilla and knowledge
\requiremn:s for new and' ‘aodff{ed jobs, revised working tinmes, different
relations between work. amd intome, redistributions of wealth, and increased
. - numbers of retirenents. Such dislocccidns would coupltca:e the solution of
the Nstion's seéeaingly perus:enz econcu;tc grovth and problems of soclal

R and businesz eqv.ﬂ:y.- Lo

.C. On :he o:her hcnd roBo:s and au:mr.ed’ Mmflc:uring technology could sig-
nlfi;cmly ean.ribu:.e towvards :he reindus:rilliznion of the United States.
This weuld be nanifested by the émergence of new occupations, technologies,
and qven xudus:rics, tqducgﬁ 1n,flar.lon rq:ulting frod lower product prices
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caused by iaproved production methods, expanded narkets“for manufactured
products caused by lower prices, higher quality, higher reliability, and
greater daversity of products, and iusproved utilization of scarce resources
such as waterials, energy, and capital.

D. A forceful demand by workers and unions for retraining and new training 10
the use and maintenance of the emerging automation technologies would in-
evitably arise. Executives and virtually all of manufacturing =anageament
would have to be instructed in the nature of sutomation, including robot=-
1cs. Finally, the sophistication of the autosated equipment would call for
a hign level of competence from design engineers and application planners.

There 1s likely to be further questioning of the "work ethic” by "blue-
collar” members of society. The idea that it is oorally reprehensible not
to be working hard all the time easily could become less ingrained in U.S.
culture., This, in turn, could lead to greater value being placed upon.
leisure and education time and to .an exploration of the rights of labor
for continuing compensation during those times.

m

F. Sophisticated automation in the manufacturing sector of the U.S. economy
will contribute, along with the office, transportation, communications,
services, and education sectors, to a growing awareness of computers and
telecocmunications and the need to become “computer literate.” Reading,
writing, and computing may replace the old "hallmark” of literady.

G. Unusual legal problems can be expected to rise, particularly since new
questions undoubtedly will be asked with respect to the extent of liability
for suppliers of robots and for producers using robots to manufacture prod-
ucts. In addition, the pot,xbxlxty of liability suggests the need for
sope sort of insurance to protect manufacturers, sellers, and users of
products of robotic technology.

H. The international competitiveness of the United States would benefit if the
prices of U.S. goods sold abroad are reduced relative to the Nation's trad-
ing partners and new and expanded overseas asrkets arise. Such price
reductions also are dependent upon U.S: monetary and fiscal policies, tariff
and quota barriers, exchange rates, transportation coata, and differences
in tastes and incomes. .

.

VII. PROBABLE ADVANCEMENTS IN AUTOMATED MANUFACTURLKG IECHNOLOGY AND
ROBOTICS DURING THIS DECADE

A. Technology focus .

1. Sensing devices—especially those for visual end tactile sensing—will
be installed in robots to enable then to adjust automestically to dynamic
production set-ups. They will be capable of detecting, recognizing, re-
orienting, and then manipulating disordered parts and performing complex

o ' 227 .
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assenbly operations util¥zing acousti%, optical, electromagnetic, aand
other techniques,

Advancenents in "artificial intelligence” will efable robots to have
specific parameters reflecting judgmental values built into their
computer prograns. When a robot comes upon a situvation for which it ~
is not specifically programmed, it will be able to make logical deci-

sions based on what it "knows™, act accordingly, modify the act 1if )
necessary, and thea put both the situaztion and the new decision' into

its aecory.

Previously independent machine tools, robots, transfer mechanisms, aand
parts-handling devices will be linked together and integrated iato the
ggufacturing process as a total system under a "hierarchical control
structure,” This would bring the automated factory closer to reality.
Such a system would have the capability to perfora interactive graphics
to design parts and products, do process planning to specify needed -
operations and their order, production planning and scheduling to
schedule machines and route parts, control machiae tools to cut aand
form parts, and to use robots for acquiring, transferring, insertiag,
assenbling, testing, welding, and painting parts and products.

1]

Eigh technology robots have beea dominated m2ialy by heavy duty
machines with size and reach or "work envelopes™ of up to '1,000 cubic
feet and load capabity or "payloads”™ of over 350 pounds. Samaller-and
less expensive robots will be developed and utilized for industrial
tasks requiring reduced eanvelopes and payloads.

The coming generation of robots also should have such :echnolbglcal
inprovemeats as?

(a) Greater mobility;
(b) Recognition of voice commands; * >

(c) Versatile generkl—purpose manipulators. ’ o

B. Cost and prodyctivity focus

1.

ERIC
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If the cost of mamufacturing electronic devices continues to drop, due

primarily to continued semiconductor advancements, and if .sof tware de-

velopoents of "friendly” easy-to~learn-and-use software, the price of

robots, even sophisticated ones, should decline. N /////

Expansion of the robotics should be greatly accelerated if a dozen or Y.
so oajor electronic manufacturers--each possessing considerable distri- y

butive strength, well-cultivated reputations, and abundant resources=-
enter the field as expected. This will bring about economies of scale,
ralse robot production volume, increase robot sales, and keep costs
at reasonable levels.

For those manufac:uriné tasks where the cost of robot labor fAlls ’
that of human labor or where the capabilities of robots are
. .
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those of human lsbor, manufscturing productivity s expected to progress
as fsst as resources are committed to improving robotic technology.

C. Applicstions focus

Y

- 1. Grsdually, as robots become more mobile, they can be expected to make
- inroads into the construction trsdes. They will move sround dirty and
auddy construction sites, lift, carry, and position heavy construction =
objects snd materisls; snd dig snd scoop the esrth. 5
’ 2. Robots should be able to perform most of the dangerous operations inside

nuclear power plants. This would considerably reduce thrests of ssbotage
theft of nuclear materisls as aress vhere the sutomated operations are
performed could be sealed and safety and health hazards to the remain-
ing workers would be minimized. If nuclear sccidents or malfunctions
occurred, robots could be employed in the radioactive aress to p@rform
repair and and clesn~up operations,

3. Robots glso sre well suited for undervater applications. They could
operate at sny depth and provide effective working capacity in a com~
psct package. They could explore for minerals, operste underwster
drilling equipment, and perform underwater construction.

4. Houshold robots should begin to emerge to perform some simple house=
hold chores, such as lifting, cleaning, dusting, washing, and polish-
ing. Intercal maps of the rooms in s house and their relative posi~
tions csn be provided by computer software; they would.contain the
nature, characteristics, and positions of objects in each room.

. VIII. MAJOR ISSUES FACING PUBLIC AND PRIVATE POLICYMAKERS

A. Attrition in the workforce means that workers leave their jobs--either
becsuse they are separsted, retire, resign, become dissbled, or die. The
total of such worker separstions from jobs constitutes the "national sttri-
tion." If new jobs are not created at s rate close to the rate of national
attrition, the United Ststes will not maintain the distribution of purchss-
ing power requiredfor s healthy, visble national economy. If s dispropor=
tionate number of job displacements takes place in particular geographic
sreas vhich slready hsve shrinking economic bases and vhere manufacturing
employment conatitutes & high percent of total employment, the goal of keep-
ing the two sfSrementioned Tstes close will become more difficult. What are
the respective roles of the public sector and the private sector in keep-
ing the rates of job attrition and job crestion close together?

B. Retraining snd new trsining in various skills and knowledge will have to
be given to "rank-and-file" employees, supervisors, executives, and tech-
nical personnel to ensure that the emerging autoaated manufacturing and
robotic technologies sre configured, instslled, employed, and maintsined
in the manner desired. How much, if any, retrsining snd relocstion

»
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assistance should be the responsibility of individual manufacturing firms and
should government—Federal, State, and/or local——provide any funds, facili-
ties, instructors, or other forms of subsidy Yor retraining or relocation?

C. For most of the past two decades, the United States has been faced with high
labor costs,Flittle, 1f any, growth in productivity, and high energy costs.
Advanced sutomated technology and robotics is expected to provide some direct
improvenments to these tough, persistent national problems in the near term.
The indirect, longer-term impacts of these technologies, however, uay not be
as benefic:ial as anticipated. A complex of intervening factors and Causes
gradually may generate significant and permanent social changes in cultural
life styles, in group attitudes, and 1n personal values, and there may be
substantial and permanent economic changes 1n international trade, capital
investzent polices, organizational structures, and basic research in auto-
mation and. robot:cs.

Change due to the introduction of technology is 1inevitable, but concomittant
hardships need not be inevitable. How shoulg sutomated manufacturing tech-
nology be introduced so as to minimize the fardships it may engender? How
should the Federal Government exercise its traditional roles of regulation
and its enforcement, and the promotion of free enterprise in order to help
_nznimize potential hardships?

p. Workers, and the unions they belong to, often are suspicious of technolog-
1cal change. Most employees want to be assured that such change wvill not
dehumanize their working conditions, reduce their earnings, make their
jobs redundant, and exert excessive surveillance and control over their

) work behavior. Management officisls in manufacturing industries claim
that technological progress is essential if their businesses are to grow,
prosper, and even survive. They declare that they critdcally need the
labor-saving, productivity-improving, materials-conserving, quality-raising
changes that advanced automation can bring. How can the social and personal
costs that often accompany automation efforts be properly balanced against
the pragmatic economic conerns of manufacturing firms? .

E, The very essence of sophisticated manufacturing technology and robots--
their adaptability and their intelligence—could give rise to unique
problems in patent and copyright law. The concepts of "artificial intel-

- ligence”—the ability of a device to perform functions that are normally

associated with human intelligence, such as reasoning, Rroblem-solving,

pattern recognition, cognitiod, planning, understanding, and learning—

‘_,~*J may not fit the historical types of computer software vhich may be copy-
righted.. Robots will be controlled by software which can continually mod-
1fy their actions in accordance with environmental conditions. Software
also can be embedded in hard form as silicon chips which can fit into a
patentable apparatus class. Software encompassing the concepts of arti-
ficial intelligence may not be patentable. Should some fora of special

ks patent for robots or copyright or robotic programs be derived?
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IX. OPTIONS FOR RESOLVING THE MAJOR IESUES

- A, u:etnatip private sector initiatives
t . .
l. Since, to some degree, over the next few years, jobs in wmanufacturing
industries will be performed by robots, it {s important to identify
v alternative {hitiatives that might ease the adjustoent of yorkers
di splaced.

.

.

2. Private sector initiatives could l'rxcl(':de a nixture of the following
oftions: .

A
Reduce labor force by natural attrition, rather than layoffs,
as nuch as possible; 4

L4 2

-
~

(b‘) Provide for e¥rly employee retirement when feasible;

(c) Reduce weekly work hours with no proportionate reduction in .
income;

(d) Furlough employees on a rotating basis;

{e) Provide ample qovice of anticipsted workforce reductions; el
K N . fq‘
(£) Trans fer excess worke.x's to pther current jobs; ,//“’f
> N -~
(2) Develop new jobs, such as performing long neglected but useﬁwi'
tasks; -
4 el

-~

(h) Institute a job—-sharing, part-time work progr{ag;ﬂ"

/4‘

(1) Provide opportunities for employees to Jeatn new skills, such
es paid educational leave or attenéyrt’e at coapsny~sponsored
educational prograas; ,,«" .

7 .

o
(§) Provide as much sevef_,pne”pay as possible;
- .

-
! (k) Provide uovin‘;,.,«ﬁouances for workers vho have to transfer; and
o
(1) Ut%&;e“’ﬁ;e collective~bargeining vehicle to reach agreements. °
’

B. Alcesme¥ive publi toitiatd
- tfj.n(t ve public sector {nitiatives

: "",1. The tential and complex problems of advanced automstion may require
/,—" sTF‘:viona thst transcend normal bargaining agreements between jlnions .
P and” managements, Respoosibilities msy have to be ghared by 1 key
°  uemhers of so¢iety-~business, labor, special interest groups, govern- .
- aent's, and the genersl public, >
i
- \ . -

/. -4
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3ﬂbhc sector initiatives cpuld include & mixture of the following

- op:xorxs,

(a) Establish national goals and prigrities for advanced automation
in the manufscturing sector; *‘

(b) Ensure the benefits of automation are shared .by all societsl mexbers;

(c) ¥pnitor

cations
(d) Provide

(e) Provide

the vorkplace and 1dentify adverse impacts &f the appli-
of advanced sutomation; M

public sssistsnce to te:tn’n displaced workers;

.adequate unemployment insurance;

(f) Provide improved 'depreciation rates on advanced automstion A

quipoent

%tovide low-interest loans tp manufscturers and purchasers of
suromation equipwent and robota--especiilly smell firms;

R - '

(h) Sponsor more resesrch and development efforts in sutomstion by .
universities, msnufacturing firma, and other qunlexed orzsniza~
tions, mcludxng studies of socisl and economic impscts of. N
automstion; /

(i) Provide tax incentives to encour
robot and sutomated manufscturin:

increased inveatment in
technology;

(f\?tonulga:e long~range and technology forecasting ltudxes to identify
“long-range and xnduec: impscts of sdvance sutomstion; '

(k) Modi1fy patent laws and copyrigft laws to permit xnd;v).dunl entre~
preneurs to retsin adequate proceeds from their inventive effof:n
in advanced sutomstion; and

,.
. -
(1) Provide incentives for large firms manufacturing ndvnnced/mtmu-

tion equipdent to nurture smsll new enterprises which duld pro-

vide employmént to displaced workers. / .
Ultimately, the Nation's educationsl system will have to prepare future
wprkers for functioningsin an elpctronic matufacturing eavifounént. For
the nesr term, :}?/J&:ﬁ Governuent 1d utilize existing educational -
organizations established by legislation. For example, it could re-
structure the Advisory Council on Vocationsl Education, estsblished

under the Vocationsl Educa ion Amendmen:, to focus vocationsl education
policylin s direction m: would give students the necessary skills
ﬁv

for s technologica ironment, The Federsl Government slso could
provide] igcredge: undu.ng to privgte induatry, ncils vlych e
goal terbining the types of :tn.m.ng effo that best meet the ™

needs df foth .the private sector msnagements andjpotentisl employees.

- .

Ano:het option that could be,;onnideted ia to eatablish“s semi-private ,
investnent ‘c}ptation to finance manufacturin psnieg. The c¢orpors-

* tion could purchase atock from private imdustry to”aid manufacturing
firms purchase andikgilize advanced manufscturing sutomstion. The
dividends and inte received co be used for public purposes such .
as ptoviding sssiaty /RJ diaplaced workers.
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I. INTRODUCTION

-

Advances in t.‘oq>uter and microelectronic technologies hsve led the Amegican

soclecy into the initial stages of, vhat soce persons coasider a second industrial

-

revolution aixd others consider a knovledge revolution. Reiudlsu of the labels
assigned to the emerging developaefits in the aforesentioned technologlies, these
technologies are having a significant iapact on two aajor sectors of our society,
.nnely/the office and the factory. To galn information on these developments
}Td'ar/ulyze bhe'conuquences, the Subcomauittee on Labor Standards of the H:;uu .
Coazittee on Education and Labor held s hearing on June 23, 1982, on the tdpic of

" “New Technology in the Anerican Workplace.”

¥ The Hondg George Miller, Chairman of the Subcommittee on Labor Standards

Ree on Education ‘and Labor, stated at the outset of the

’

h}eari‘nga that the aubconniu?e’e'l interest in this subject has grown out of irs

of the House

desire to ensure that the United States is able to {aprove its productivity ’m
both office and factory enviroments in order to meet éffectively the increasing
competition from foreign nationa and that any increases in pro&uctivir.y steaaing

fron technology be accoaplished with a ni;xinuu of pemnent' adverse lapacts on

office and factory employment.
‘fhe subconmi ttee organized three panels of expert witnesses, with each yunel
b
covering various aspects of the brosd sub ject area. The vitneue\s comprising

esch panel and the major perspectives of the panels were:

. 1l
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Psnel No. } f_

Mr. Brian L. Usilaner, Associste Director, Netional Productivity Sevepr—

Geneérsl Accounting Offfce; and
. . . -

Mr. Dennis Chamot, Aseistant Director, Departsent for Professional
hd Zsployees, AFL-CIO.

The testimony of this panel focused primarily on the ov€rall aspects of
sutomstion in the Americen wvorkplacs. :

’

Pl

) Panel Xo. 2
Ms. Amy Wohl, President, Advsnced Office Concepts;
Mr. Stsn Schrager, Vice~President, Chese Manhsttan Bank; end

Ms. Judith Gregory, Resesrch Director, 9 to 5, the National Associetion
of Working Women;

The witnesses comprising this panel concex;trued their discussion on the
esarging uses snd likely impacts of information technology in the office
B eoviromsent end on the total society.

L2

* ° Psnel No. 3 «
Mr. Dennis Wisnowky, Vice~President, GCA Industrial Systems Group;
Mr. George Munson, Vice-President, Unimation, Inc.; snd

~

Hr. Williem Bittle, Economist, Resesrch Depertment, International
N Associetion of Machinists snd Asrospace Workers.

The witnesses in tt;h panel centered their discussicn sround the emerging
employment of sdvanced manufecturing technology, including robots, in the
fectory eaviromment end their likely impscts on the totel economy.

This report identifies, summsrizes, end snalyzes the major themes discussed

by the wvitnesses in each of the sforementionsd penels.

ERIC - . | P
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. ) I1. - BACKGROUND

- LY

Drsmatic sdvsnces in cquputer-based information processing snd

telecommunications-based information trsnsaission, ss vell as their con-' >

-

vergenc? i)n pr-ctica;,;pplicationl. sppear to be cresting sn environsent
vhich is being referred to ss the "{nformation. ege.” Huch has been written
sbout the promise of this evolving wge by both socisl scientists sud physical
scientists. Hany of th;ne experts ;ee s new global swareness and inter- :
dependence thst {s being npiflly stizulsted by telecommunicstions snd
u:eiu:e technology. They cite thé possibility for expanding human intelli-

. gence by the use of problem~solving software, lsrge well-organized data ﬁ-el,
snd hardware processing -ophhticn‘ted data manipulation snd displsy c-p-( i
sbilities.

';hege cxper:;, gkong with s nuober of other experts in information technol-
ogy, &lso predict the emergence of new business and hose cosputer-communications
systeas that wi\ll be able to prov.ide wider choices to mansgers sod more preroga~

» .

5 .
tives to consuners concerning information per se snd for products snd services

8 ~

genersted by J.;;fomr.ion technology. In addition, these nev systens will be ;

' cspable of providing verzA rspid feedback on the resulrd- of managerisl de.cinionn ‘

sod consuaer‘ preferent;en. It is.expected thst the evolving systeas for busi- ‘

nesses snd hoaes x;ay hsve s potentisl Sor large ssvings of time, effort, and
v

money for producexs snd distributors through lignif'icmt increases in office

* and factory productivity. ‘ - {

9
o~ & .
*

| \ .
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The explosive growth of information handling technology hss also high-
lighted the visbility of information per se. Privste informstion is ,collected
to pfrforn f:mctlont “and publ:lc inforsation is used to develop private lnforu'-;
tion services. Census information is s well known example of these processes.
The United Ststes society is bewconlns nore dependent upon fnformstion and
sdsocisted services ss vell as on the technology for its transmission, storsge,
snd canipulstion. FPedersl and private sector pol.lclet which address ’vhat'
information products and gervices are :o be provlded‘, vho should provide them,

"
.snd under whst c:nu and other constraints, go to the core of the Nation's
socioeconomic structure snd nctlvlty‘. The stakes, the mrk;u, and the

\
investaents in computer and comzunicstions technology snd the information

such technology can generste are growiog at a significant rate, At the same b‘
3

time, the relsted vested interests, although quite diverse, are becoming more

powerful.

«Sophisticsted computers snd telecomaunications networka are being developed
1
and npplleg st ever incressing rates to the office and f.ctofy environments.

.

The nuaber of products and services aimed at these markets is expected to pro-

liferste over the decade of the 1980s. The t;adltlonnl office--a physical

place where managers, profe.:uonalt, and associated support personnel work,

individually and interactively, to produce various types of paper-based out-
»

puts—=~is changing. It l&beconlng a dispersed systea which utilizes cosputers

and coamputer-based devices to capture, store, manipulsate, and disseminate

information and telecommunicstions ngtworks to trsnsait data, voice, images,

and text among seversl locatloqa. In the factory workplsce, coaputers sre

being used to control many parts of the production process; also, microprotessor
controls are being built directly into machine tools, robots, and other devices

-
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used for sanufscturing. These microprocessors csn be reprograamed vhen needed
to perfors brsad-nev tssks .md functions. Computer—Aided Design (CAD) {is beu;g
spplied to crgnta. two- snd three-dimensional imsges for all sorts of products
R snd psrts. Gradually, s 'mlti-tier"fom of coaputerized coatrol will crente’ ’
extreaely flexibls mnuflctur.ing systems cspsble of producing, trsnsportiag, sad
control/lirg several tl:ounnd pieces of work simultsneocusly sad sutomaticslly ¢
ad justing their operstions in respoase to changing aneeds.
In';he past, there hsve not beean sustsianed adyene eaployment {npacts
steaning from sutomation i{a the office and .fnctory workplsces. However, some
experts believe thst t..hil asy not coatinue to be true as the aicroprocessor-
based coaputers snd ne;uorkn eater these eavironments in grest nuabers. They
! conténd that the sachines, the.services, snd the softwsre associsted with
information techaology today sad in the future will possess much of the
flexibulity snd dectsiomaking sbility that was formerly oaly obt'nl:uble froa
huzan workers. Consequently, meny jobe thst required human beings to perfora
aay beccae obsolete, Further, they ssintsin that vhile many new jobs will be
crested as a2 result of the spplication of inform:tion. technology, s high
{ na.jority of thea are likely to be in high technol.ogy fields which require
considersble education. Thus, some experts snticipste that the formatioa
of new jobs for blue-collar snd uhite-colhr_yenom with linfted educstion

sy be severely limited in the future. Of course, there sre slso those who

sssert thst the new jobs and the new industries that will develop froa the

. .
emerging information technology will be sble to sbaorb sll types of persons

seeking work~-regsrdless of education level.

ERIC ' | -
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I11. MAJOR THEMES CONCERNING AUTOMATION TECHNOLOGY IN THE AMERICAN WORKPLACE
The first two witnesses, Brisn L. Usilsner snd Dennis Chamot, discussed
sutomation in the Anericsn workplace in sn sll-inclusive manner. Their testimony
centered sround three major themes, nasely: (1) Role of the Federal Government
in Automation; (2) Stimulstors snd Barriers to Rapid Automation; snd (3) Poten-

tial Iapacts of Automation on the Work Force.

A. ROLE OF THE FEDERAL GOVERNMENT IN AUTOMATION
3

Both of the aforeaentioned witnesses agreed that the Fez'ienl Governaent
should assune a role in the developaent snd implementation of ;utomtlon tech-
nology. Mr. Usilaner declared that the privste sector should sssume primary
responsibility in this srea with the Federal Governaent developing policies snd )
programs to encoursge continued growth in automation and addressing eaployment
snd uuenplo.ynent probleas thst automation may create. He suggested thst the
Pederal Government should get ifnvolved in five wsys: .

1. Provide financisl incentives, such ss more rspid deprecistion of
plant snd equipment and increases in investment tax credits to
stimulte capital investments by privste firme wishing to sutomate;

2. Provide grester support for teuuch‘and development (R snd D)
related to automation both within snd outside the Federsl Government

in a manner which fscilitates s wore comprehensive and integrative

R snid D strategy;

N\




3. zxcrt greater efforts
cc-mrcial use and to
4. Provide more funds to
thst they could admit
-5. Provide encoursgesent

help to fintegrate the

to transfer the results from R and D into
coordinate such trsnsfers more efficiently;
iaprove the ;c;c; of enslneerlnz' achools so
and trsin sore sutomation engineers; and
io the developoent of stsndards which will

diverse coaponents of diverse automstion

systensy B ’ B .

The other major category where the Covernaent might be &nvolved in the
sutomation of privste industry is in the potentisl impsct of a\.;tomtion on the
work force, stated Mr. Usilsner. He commented that “this srea is chsracterized
by controversy over the appropriste roles inl sddressing lsbor displscement, ,
skills training and retraining, and potential friction between labor and

management.”

Both witnesses cmp;red the tole of the U.S. Government in autonxtion to
that of other nationa snd both witnesses percefved that we are lagging behind
in fornulsting policy sufficient to aeet the challenges presented .by tﬁc

sccelerating aevelop;ontn An irformation technology. Mr. Usilsner called

attentfon to our _decuntni nstional productivity and said thst we are lagging

behind other industrial nations in iaplemnti‘ng sutomation. ilc foted that

growth in the cspital/labor rstio is an inportagt key io'productivity and sdded
that the Japanene who are mking extensive use of our automated manufacturing
technology, hsve mincaxnea a much higher relgtive capitll/hbor ratio than the

United Ststes between the yesrs 1973 to 1980. Mr. Chsmot gsve a soaewhat

different resson for our policy lsg. He stressed the view that the American

spprosch to sutomatfon secus to place a grest deal of falth in technology

itself. He stated that our policymskers. seem to believe that if we develop
. » .
sore sophisticsted automation systeas prodluctivlty will automatically rise

. é !' ~
. - . "“ . v .
< v T 4
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L

and our productivity problems will tend to evsporste. He said, “our Buropean
brethren have been much less willing :‘o simply let things drift. Their govern-
sents hsve been far more v.ilun; to help not only business, but siso sffected
workers snd communities.” He seemed to imply that the Pederal Government
should tllwa more sctive and direct role in advancing uutMon by focusing
on social cost snd human impacts of automation and upon increasing the degree
of cooperstion among the business community, labor unions, snd the Government
in planning snd isplementing prograns in automation technology.

Mr. Chawot provided quite & number of illustrstions to justify s position.
;icl;noted that ,the Swedes have developed extensive Government-funded trsinfong
prograss for the structurally unenployed_ and have established commissions,
ix;corpontln; members of both labor and ’unuenen:, to study social problems
that could srise from :echnologicul change and to make recommendations for
lctlo'n. The state and local govermments in Cermany also work cooperatively
with industrial unions and eaployees, he remarked. They jointly davelop

prograas which include not only tax incentivea to attract aev businesses into

sffected communities but also retraining progrsms for people directly sffected.

The German Government funds studies not only to promote new technologiea

that the British also have funded atudies on the manpower hpucuionl/o( the
emerging sophiaticated technolosy and also hsve provided financial agpport and

technical advice for worker training snd retrsining programs. .
: »

Thére vas little disagreement between the two initial witnesses that

sevaral diverse and significant bahhuy number of important and
-
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‘dlfferent stimulators to automstion were present in the Americsn economy.

Automation barriers tend to impede the rate of adoption of information tech-

rasearch and mamifacture information technology and users to buy the products .
and services stemming from this technology.
Mr. Usilaner addressed the topic of barriers to rapid implementation

|

|

|

o nology while automation stimulators tend to motivate both producers to perform |

quite comprehensively and categorized thea 2 technical, financial, snd social

4

io nature. The five technfcal barriers he delineated were:

1. A lack of technical expertise to design, debug, and implemeat W*
automsted technologiea;,

2. Problems and costa in developing -the software to meke the aysteas
work; .

3. An absence of the neceasary standardization;

4. A shortsge of qualified persons to operste and service automated
equipsent and systeas; and

5. Technology transfer inefficiencies and problems.

He pointed out that :}|e personnel shortage was especially critical,
including the dearth of software developers and manufacturing engineers.
The financial barriers he stated were:

1. The current high interest rate;
* 2. The tendency of busineas to focua on short-run needa;
3. Other capital investment considerations such as cash flow, cost
recovery, and the risk involved in investing in new, untried
equipament; and . .
4. The uncertzinty of the marketplace.
He continued by saying that the social barriers can be “aubtle and obvious,”
manifested by managers and their styles, organizations and their structurea,
consumers and their habits, and unions--who may be quite apprehenaive about

vhat they consider to be the negstive effects of sutomation technology in the
workplace. ’
Mr. Uailaner seemed to suggest that while some of the barriers are being

overcome, othera may persist for several years, deapite the presence of powerful

ERIC | ’; T
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ui-ulfton. The witness also emphasized that rising labor costs, decreasing
competitiveness in the world market, snd shrinking market shares, vhile probleas
in our economy, also act as stimulators to the developaent and use of automstion
technology. Potential users seek such sutomation to reduce costs, 1ncreue.
market share, snd meet coapetition more effectively. In addition, he noted that
the large market potential for 1n£omtion technology also acts as a strong
stimulator to msnufacturers “to create new and better products, systeams, and
support services.”

While not using the words “barriers” ;nd "uuuhtorll" pPer se, Mr. :'ha-ot'l

:'euinony did isply that the potential for automation to eliminste human activ~

ities, reduce skill requirements for some crsfts, and decrease the quality of

working life could constitute significant constraints upon rapid a‘doption of
automation technology--especially by unions. ..

On the other hand, he mentioned that “further development in computer
vision and tactile sensing may act to automate a g00d deal of asseably v?rk and
materials haf:dlin; activities in msnufacturing firms.” He admitted that con—
timing capitalization and reorganization o'f. of fice work would likely i.npx'aveq
decisionmaking and work flexibility in urvic/e areas of our ecohomy. He thus 1,2

T 77 1splied that investments for information technology in office and service areas

could be considered stimulators to automation--at least to the extent that they

led to new products, new services, alnd new jol.x.
In general, both witnesaes appeared to accept the idea that au
_ will 1ikely expand over the next few years. The nature tone of their
testimony revesled that rapid growth 1nyxcn{pend‘:d on how effective

the stimulators,were in overcoming the fairly explicit barriers. Mr. Chamot

placed heavy emphasis on understanding and applying human ‘considerations when

automating the uo’iﬁace, while Mr. Usilaner placed t_cchnologicll and financial .

ERIC .
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fsctors more on sun equal footing with socisl (human) ones when discussing the

pushes snd pulls of automation fn the workplsce.

C. POTENTIAL IMPACTS OF AUTHATION ON THE WORKFORCE

Both witnesses explicitly recognized the possibility of long-term tnemploy-
ment that is due to the introduction of information tect&oﬂ (computers sad
telegmmunications) into the American workplace. F@ner, both indicated 2

T

need to balsnce the demand for new skills crested by sutomatfon with skills made

obsolete, snd consequently displaced, by sutomation.

A large port of the testimony of Mr. Chamot, who represented the AFL-

C1Q, was spent on the theme of potentisl impscts of automation upon the human
work forcb He thought thst “the applicstion of coiputer snd alcrochip tech=’
nolo“', coupled with the range and flexibility of r:eleconmnu;nuon: systens
and oth;r devices snd materisls, offer s potential f?r change wnich is truly
‘profound."' He emphssized that the Americsn labor wovement was not opposed to
technological chsnge or productivity faprovements per se; rsther, it wss con-
cerned with the degree of management snd societsl awsreness of the problems
thst must be faced snd resolved as specific techno’logiéal changes sre introduced

into the workplace. ’

) Por example, in mamfscturing, new technology which resylts in the
development of new products may well lesd to the crestion of new jobs.
On the other hsnd, technologies which improve the productivity of
processes involved in the manufscture of existing products may lesd to
s net reduction in jobs, even {f output expands. Similsrly, in sexrvices,

. replscement of workers by computers snd telecommunications systeas can

reduce employment in the industry, or st Jesst limit growth, even with
rising output. In other words, {f productivity tises fsster then
output, employment will drop.
Mr. Chamot referred to the current recession snd remarked thst "it would

be difficult, tf not impossible, to get an sccurste count of jobs lost to

sutomation in the fsce of sn B:vervhelung loss of jobs created by poor economic

\
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decisionmaking.” Nsverthsless, the tone of his remarks sppesred to reveal tht/t
contimed spplicstion of information technology in fsctories snd offices will
reduce the demand for both blue-::ollu snd white-collar workers in the Americsa
* workplsce over the ensuing yesrs. ¢
In addition, this witness strongly urged thst close sttention be paid to
the human impscts in the workplace ss information technology gets implemented
t there. He optimisticslly ssid thst the quality of vot;:life could not only be
maintsined but improved if such things as incressed leisure time for workers,
) fewer hours in the workday snd in the workweek, increased vacatioans, exp;mion
of the public sector to proyide loci:lly useful snd needed :etvicel.'lnd
nsintensnce of employee control over machines could bs incorporsted.
“The potentAill for job displscement i{s the other side of the coin that
s must be considered vhen discussing advancing sutomation inm the United Ststes,”

ststed Mr. Uu‘ilaner. He remarked thst slmost sll experts sgree that short~

tstm Job displscement--s teaprosry loss of jobs until new jobs sre crested and
filled by retraining wotkeul displaced--will continue for some time. Alterns-

/ tively, there is littl:e agreensnt among the experts on long~term job displste- -
ment--a relstively permanent incresse in unemployment Alevell. He objecéively

- discussed these concepts further. -

Some believe thst wmemployment levels will not incresse becsuse

sutomation will sssist U.S. industries in fighting foreign competi-

tion snd foster economic growth and creste many new jobs. Others .

think thst sutomation will creste structural chsnges in the work-

force because s mismatch.between the skills required in the new

jobe and the cspabilities of those unemployed will occur sad the
g incressed cspscity to produce gooda and services will outstrip the . ,

demand. Thus, the economy will not be sble to sbsorb sll the

displsced workers. ’

In this connection, Mr. Usilsner made specisl mention of the limited
progress of the U.S. Depsrtment of Labor in snslyzing the potentisl impscts

of automation, especially in terms of information dhplu':enent, job movenents,

and skill shifts.
]
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~ IV. MAJOR THEMES CONCERNING ‘l‘é OFFICE OF THE E 7

. ) . _ el

'The topic for the skcond part of the h'enfﬁg concerned the emerging yse of

- . -
conputers and telecommunication in the office environmseat--variously known as . .

\ .
- »# "the paperless of fice, the office of the future, -the automated office, and the
ot .

hd »
electronic office. The major themes relating to the iopacts of informatdon "~

& . . . N .
gechnology ig the of fice workplace wvere discussed by the three wvitnesses, - 1

s
. “Ms. Amy Whol, Mr. Stan Schrager, aad Ms. Judith Gpegory. Th® themes revolved
~” . -t [ .
around fitting our Nation's human’ resources into the increasingly technologically~

based offfces. Specifically these were:

1. Changing Working Conditions' in the Office;

M 2. Coaputer Literacy and ‘l‘rg;ining ia folce Automation; and .
3. Job_ Dtlplace-en\t' Potential in the off'lce.

y .

14 .
A. CHANGING WORKING CONDITIONS IN THE OFFICE
-

While all the witnesses agreed that our Nation will see an enormous influx
of 1n£orut£:>n techaology, both hardware and lof.twnr'e, into business and pro-
fessional of fices they did not agree on the ways such technology is likely to
iapact working conditions in the office. One witness felt th;t the office
generally will benefit; a second was uu‘::‘h less coavinced of ;he benefits of ’
off;'ce ;uto\i{uon--n.t least as it is now progressing; nnd'n third witness ap-
peared to be uncommitted to a definite position in either direCfion. ~
Ms. Wohl declared thag office autqmation is unl.ikel.y to evolve in an orderl):, ~
gradual way. She thus implied that thnr;: would indeed be a "revolution ia of fice '

- .
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work.” She stated :.hu “jobs of office personnel will chsage significsatly in -
the next few years and :hat. the;e persons will be lnte;lcting with vsrious tépel .
of coaputer-based systens most of the time.” This witness did not think that
d these developments would dehumanize the of fice w‘orkplace or allow coaputers to
control office workers; rather, "they [computers] will do what they are told."
She stressed the fact that since personal computers and alsociated'products
were being ordered, fnstalled,.and used in offices at very rapid rates, the way
people will work in these offices will inevitsbly change. She 'hplled that
these changes are likely to be primarily positive.
The testimony of Ms. Jud(h Gregory Kad s much less aptlnistl'c tone, . She
declared that 'offlce‘workers will find themselves threatenéd with many of the-
sane processes of job degradation which undermined the skills and dignity of
an earlier generation of industrisl workers.” She believed that infoma:iog
technology would only add to the existing problems of clerical workers--most
of whom gre women--nsmely, that of low pay, jJob segregation, dead-eand jobs, .

and discriminatory employment practices. She believes that the majority of

women office workers will have to become more specialized snd perform smaller
fractions of the Ll’rge-r tasks; consequently, they will require less graining
s e

snd have less chance for advsncement. JIn sdditioh, she noted, as clerical *

workers use comptuer-related technology, job stress is likely to increase and v
occupational health hszards are ltikely to become llg;llficnn:. She gave as .
examples of this possibility the fsct that computerized msnitoring of workers'

e PIA(( !
speed and volume is beginning to take palce, and eye and muscle strains

csused by working intensively vith’video-dllplwm);l"i; increasing.

&

On the other hand, this witness was careful to paint out that "it's fot

S

the technology per se which cuases these probleams, but rather how the technology

is used by management, and how workers are allowed to, or forced to, use it."

-

N . *




She saw no reason vhy working condirions in the office cro,uld ot be inproved,!f

conscientious attempts vwere made to do so by management. >
LY . -
Plexibility and versatility of computér technolgy make these possi~
bilities.amiquely possible: to make better Jobs, better working - .
conditions, better use of human resources, unprecedented chances .
for advancement, address and reduce discrimination, ability for i -
improved services and sore available services.

Mr. Sc'hnger, the last witness in this part of the hearin;,’ discusged of fice T
vorking conditions frog s corporate pe?lpecr.ive. Por exanple, he stated, ~

. |
- » |
« + » overall autogation strategies aust be developed and implemented :
in order to avoid confusfon, duplication, and the possibility that - i
various aysteas will be put into place that are not compatible, poten— ‘;\ ¢ |
tially causing the office staff to use¢ incoapatiblq systeas to get .
their overall Job accomplished.'’

The implications of this remark are that :;o of fice strategy or the wrong u‘ur.egy
for iaplementing office automation would be inefficient not only in terms of 7

excess expenditures but also in terms of job stress and productivity.

. . ~
v N . N

B. COMPUTER LITERACY AND TRAINING IN OFFICE AUTOMATION . -

There was an overvhelaing consensus among the three witnesses that as
conputers get installed in offices--and elsewhere--coaputer literacy has to
iaprove greatly. '?he inplication was that”training in the of fice would have to

be increased to help accomplish this, - .

In discussing computer literacy, Ms. Wohl declared, ". . . we have not done
g ) . . » -
a very good job at encouraging the formal progress of comptuer literacy, because
a lot of it has taken place informally through aarket forces.™ She suggested .

that changes in the tax lawa by the Federal Government could speed Gp such * »
, .

. —

. progress. She also highlighted the relationship between computer interfacea
ead computer training, stating that “the simpler the former are designed, the )

aore painleas the latter will be.” She illustrated this concept by mentioning

. ) . z/‘l" ’( -
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that s bank telier mschine s s perfect interfsce in the sense that if you use ,
it correctly it can glve you very tsngible snd inmediste results in the for-‘ 4
of money. \ -
Ms. Gregory eaphasized her conern that ainorities, wonen, and older workers

got be left behind whes office mansgers think sbout computer literscy. . “For
T example, I know people who sre sending th;.-ir children to computer literscy

courses st the sge of ten.” She continu;d by ssying that these were privste

courses vhich some persoas will be sble to sfford sad some not. She felt thst

.

this “repetition of s theme of polsrizstion™ would widen the gsp between those

who can afford to becoae computer literate sad those who oust reaain behind

-

becsuse of insufficient resources. h/
. R . .
Hith respect to trsining per se, this vwitness mphag/ d thst workers had

’

s basic right to Eeceive trsining in chglenersing te;)m/o/losies'md thst such
R »
trsiniag should be provided during working hours st eaployer expense. In addi-
~ tion, she suggested that Government funding be p ovid;.-d to support trsining

initfatives with regsrd to the new technology vith "funds tsrgeted for those
. 3 7,

.
most in nsed' end for industries where computer technology is being introduced .

.

rspidly.”
Y

Industry hss dome a long way in technical trsin}r;g, conmented Mr. Sgl;r'sger.
Y “Such trsining exists st Chu:, not only for the technical stsff, but a.ho for
nootechnicsl managers, clerks, snd secretsries.” The witness indicated thst L.
< Chase wss not unique in this respect; other ?onpmies slso offer extensive
internal trsining prograas to retrain current mp'loyeeg who are in occupations
be.ing displsced by computers. This opimistic perspective was condi:io.ned by
some frustrstion when he declared: )
Although many businesses purchsse the latest in sutomated of fice

equipoent, too often mansgement sethods remain rooted in pre-~
automation techniques due to their lack of training in the potehtisl

L

7
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uses of the technology at hand. . . . r:ulnlns prograns must be put
iato place to prepare the of fice populaticn and help the transition
{to office autosetion] work smoothly. .
Two of the vitnesses specifically wvanted Governsent parr.lclpa.r.lon in
»
fitting office workers into the computer age; a third said that the private
sector has ;;rovided needed training in this area and inplied that Governent

“ .
intervention may be unneceasary. This latter witness qualified his remarks

by sayiog r.ha;. training has been inadequate to deal with the technology that
- is coming. In all likelihood, the Federal Governaent is likely to become
involved in computer training simply because a najoglr.y f of fice personnel
will be interfacing with information technology in some way over this decade.
Siz\ce.-the U.S. Goverment eaploys significant numbers of ggilce workera,
it aay be implied that the Government will have an lup.orr.an: stake in office
automation.

N .

C. JOB DISPLACEMENT POTENTIAL IN THE OFFICE .,

. 7 While all the witnesses agreed that the c}on.l::; sutocetfon in the office

‘wm have important impacts on of fice employment, each expressed hia/her con-
cern in a different manner. Only one of the witnesses appeared lesa concerned
wi'r.h the potential for job displacement in the of fice of the future.

The witness representing "9 to 5, The Nar.%ona). Association of Working
Woaen,” thought that the effects of automation in the office will occur slowly
in the United States; h‘owever, she was a-llo: careful to sention that accumulating
evidence suggests that & dramatic loss {n oii_lce j;bc is very possible in the
next 10 to 15 years. She pointed out that. “"while a record 12 million women

,

entered the workforce in the 1970a, an even greater mumber will seek work--

an additional 16.5 million women--in the 1980s.” She expressed strong concern

" N - v ¢

~
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that ":he.con:lnped need for clerical workers may be masking the potential
job-'di'lplaclng effects of sutomnation in office industries. ~

Another witness, Axy Wohl, spent considerable time exploring the job dis~

+ pla:ml’&'hm and had differing opinions~-depending on the tise period

being scrutinized. In her testimony, she declared:

B In/£ short term, there is really mo effect on eaployment at all,

! that is, we are sinply training people to use more sophisticated
equipment, and we are not eliainating anyone or ready to hire fewer
workers. In aome mediun~term sense, 2 to 5 years after a coampany
begins to automate, we run into a vhole aet of computer problems,
as najor york forces are affected by the process. During that
pedium tern range, we start to see sgne eaployment displacement. . . .

* In the long term, we are going to have msjor social problems with
the fact that there will be fewer jobs after sutomation is completed
or well under way than we would have without automation, and this
is going to call for changes in the infrastructure of the whole
society. . U N

This witness felt that the rate of office automation will not be slow; rather,

because of the ;:03.: availability and the eu.e of use of the new pérsonal com—
puting producta, it is going 40 progress quite rapidly. This will tend to
compress the short~ and mid-tern time frames and aake job. displacement in the
' of fice leas controllable. .
The final witness in this part of the hearing, Mr. Schrager, eaphasized
that sutosation was viewed by the banking industry as a way to reduce staff
1‘n :he_1960s a:;d early 1970s, and during these years large financial organiza~
_tions did have many people displaced by technology. However, he said that
such 1s not the case today. “Much of that type of work has been accomplished
and fév opportunities to do more of the same in the future exist.” His
v rationale for this conclusion waa that automation today is being used more
creatively-~at least in the bax;klng industry-~and has become a means of

provldfng a variety of new types of customer services.

> - -
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Y. MAJOR THEMES CONCERNING THE FACTORY OF THE FUTURE .

.The last part of the hearing deslt with automation that is evolving in
the fsctory or manufscturing sector of the economy and-hw factory work (s
Iikely to'dmfnae. Six msjor themes conce}'ning various fscets of sutomated
manufscturing technology snd robots emerged in the testimony g!ve; by three
vitnesses~-Mr. Denn!.‘s Wisnowsky, Mr. George Munson, snd Mr. Willism Bittle. 1
Thess theoes were: -

1. International Coapetition in Industrial Automation; ¢

2. Applications and Utility of Robots snd Automsted Manufacturing
Technology;

3. 1mpact of Automation on Industrial Eaployment;

4. Training snd Retraining Industrisl Workers;

. “

5. Cooperstion To Advance Industrial Automation; and
'

6. Fadersl Roles in Industrisl Automation. -
! ¢

14
A. INTERNATIONAL COMPETITION IN INDUSTRIAL AUTOMATION

In recent years seversl nations have begun to compete--aggressively and
effectively--in the world automation market. Their actions in the industrisl
marketplsce reflect the growing rec;:gnition of the need to operate their
factories in a more productive manner. All three witnesses rude_ explicit
reference to the growing intermtiogal competitiveneas in industrial sutomation.

Mr. Wisnowsky declared that our international competitiveness has declined

and thst sutomation is the —one chance the United States hss to compete successfully

mlc - . :
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in an srea where we were once dominant. In elaborating on the resasons for this,

.+ he stated:

Some hsve to do with cur inability to understand the nature of
internstional cotpetitiveness. Other ressons hsve to do with

4 the fect that other countries are simply better organized, snd
. to s certsin extent, sre better equipped emotionally snd educa~
tionally to-deal with the very, very complex problen of indus- .
2 trial productivity.
f He noted thst other countries competing in the world parket have national

productivity progracs which support basic industries snd sdopt sutomation

technology in a manner vht&:.h saves and creates jobs. While he admitted that

the United Ststes is slowly positioning itself to tackle its productivity *
problems, he felt that we do not pol;eca anything reseabling s national policy

with regsrd to industrisl technology. He further commented that “this oay be

a reflection of our insistence on s manageaent strategy which adspts to chsnge

rsther than mansges change.” To strengthen his contentions, this witness

presented s nuaber of examples of the efforts of other nations to improve
productivity. ' Por instance, in Jspsn, s Nisson plsnt assembles 1300 cars in

an 8-hour .hltft vith 67 workers. A West German sircraft plsnt produces machined
part: for fighter aircrsft in a totally sutomated 'and flexible manufscturing
system. The West Gemn; algo have combined with Sweden, Norway, sad Denmark

in gn internationsl sutomation project tsrgeted st outﬂdoing the Japsnese in
auto:uth.:n. )

, “Our economy is no lofger young snd it is sn’ economy that now faces more
economic competifion throughout the world,” dec'ltar'ed Mr. Bittle, another witness
in this part of the hesring. He showed concern sbout yhat'he called "our in-
discriminate snd unnecesssry transfer of technology,” which was dore pr'inruy

»
by our sultinational corporstions to incresse short-term profits. He believed

> thst such narrow economic criteria of transnational companies is Tcsusing sn

~
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erosion of our manufacturing buc and is hindering the traditional wcll-bdng
of the communities dependent on it.” The merits of exporting :echno]_.ogy,

he asserted, should be judged not only on profits but alse on the "l;uun and
socisl problems it may create.” ! //

The last witness, Mr. Munson, pointed out that the United States has
successfully developed automation technology, but has. not exploiied it as well
as our world trading partners. As a result, our exploitation fanuru are
caused by our not creating the h:i;!ﬁ:-: atmosphere of risg~taking. "We are
;rocsly deficient in the way we operate our -factories compared with our
foni;n compatitors; the average age of U.S. manufacturing equipmant is
20 years vhile in Japan ft is under 10 years.”

'l'he’yitnenel offered a nuaber of rationales for what they saw as increased
cg,pé’:/x/:bon from abroad. They suggested that we have failed :o‘fonulue a co~
hereat strategy to counter foreign compatition to U.S. enterprises and to provide
encouragement to the innovation and :nute_r processes which brings technology

-

into vid/upreld actual service.

B

B. APPLICATIONS AND UTILITY OF ROBOTS AND AUTOMATED MANUFACTURING TECHNOLOGY

Two of the witnesses provided evidence of the substantial role robots and
au:o;ated -mfac:urin; technology can play in U.S. economic growth vi:h one
being very specific about existing and poten:ial applxu:lonl.

In Mr. Wisnowsky's view, the application of sutomation technology in-
corporates the use of rob{ou, computers, and data bsses to create information
sanagesent systems, computer—aided design and computer-aided msnufacturing

systems, factory control systeas, and "iatelligeat™ manufacturing processes.

He emphasized that these applications could not only {mprove cutput per-man-hour,




but could also contributa to the aconomical production of a vsriet; of products
in small batches, improve product quallty, allov fsster response to marterials
snd process changes, and pe;-}t fuller use of avsilable capitsl, equipment,
r energy, and meterials. Furthermore, as manufscturing needs chsnge, “robots
can be reprogrammed and need not be scrspped when tooling productfon.” In
speaking sbout the fsctory of the future, this vitness commented, - Iy
the real promise of the fsctory of the future is to provide the
appropriate balance of the effictency of traditional large-scale
operations, the flexibility of todsy's robots on the ship floor,

and the effactiveness of tomorrow's computer snd integrated
aanufacturing systess.

The other witness who spoke about applications, George Munson, delineated
seven major areas vhere robots night be spplied. These were:

1. Spot welding automobile parts and bodies;
2. Loading and unloading machine tools, die casting wachines,

presses, etc.;
3. Materials handling snd palletizing in diverse industries;

4. Porge shops and foundries; .
S. Assembly work;

6. Electrical and electronics fabrication; and
7. Arc welded fabrication.

H.e {1lustrated most of these applications by showing fila clips of different
industrial robots in operation. Kot only were the depicted operations described
but some impacts snd advantsges were also di scussed.

This yitrf;u also described quite weéll existing installations by saying

that they are "islands of automation in which typig:ally one robot tends from

“the trend is to link several such workcells to produce

"one to five machines” and

an integrated nmhc_r.uring systea which is usu&lly more cost—effective.” He

elaborated further on trends by saying: \ -

The advanced systems of the robot have the ability to see as well as
to coordinate its notion with two moving conveyors. The parts come
rather randomly down by coaveyor and are looked at by s camara and
the intelligence is trsnsféerred into the robot's program to instruct
it on whst the orientation of a part is so that it can now place these

parts in a regular fashion.

¢
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It appaars that both witnesses conlh:lered robotics, a relatively new
technology, essential to the automated moufacturing process and the factory
of the future. In addition, both emphasized the capability of robots to
perf;:ﬁ a vide variety of tasks in a cost-effective manner. Almost no <
negative comments were expressed relative to the utility of the emerging

N

industrial technology.

»

C. IMPACT OF AUTOMATION ON INDUSTRIAL EMPLOYMENT

All three wun'auu averred that industrial sutometion will impact
employment and jobs in the factory envlror’nent._ The two witnesses ;epreuntln;
industry appeared optimistic with respect to such impact, while tha witness
acting as a spokssperson for a union was auch more cautioua in predicting such
an impact.

Mr. Munson stated that the effects of sutomation on the industrial work- -
place has alraady bean quite positive. "Millions of new jobs have been created
while at the same time the industrial worker's lot has vastly improved.” 1In
fact, he mentioned that the robotic industry is probably relpo.nlible for 10,000
new jobs and is expected to grow at about 35 percent a year over the decade of
the 1980s. This growth, together with expected increases in fact;ry productivity,
should senarate no:’only mora jobs but better ones, he remarked.

The testimony of Dennis Wisaowsky revealed a perspectiva gimilar to that

of the above witness. To him industrial sutomstion is not the cause of unemploy-

ment~-in the auto industry or elsewhere. He mentionad that the 20,000 or so

robots at work in American factorln/ msy hava cauaed aome job displacement,
but alao liave created many new joba. Purther, he stated thatr “one reaaon

for high unemployment is that robots do 0ot exist in greatar minmbers.” To <

f
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illustrste snd vslidste E\h point of view, the witness noted that insthe 19508
there were waranings that computers would cause mass unenployment and thst the

opposite turned out to be true. In addition, Mr. Wisnowsky quoted a congressionsl

4
.- stsff econoaist, Richard K. Vedder, in s report to the Joint Econoaic Conmittee
of Congress:
+ . .
4 History shows that labor-saving techniques have led to improved
living stsndards, higher resl wages, snd eaployment growth. Robotics
will raise productivity and with that, the naterisl rewards to ea~
ployers snd eaployees slike.
. The witness from the International Associstion of Machinists and Aerospace
~ 1
Workers remarked thst his most faportsnt concern in industrisl automation was ~
to ensure natfonal full employment snd r.<'> help initiate programs to sssist in
doing so. He testified that:
With full employment, business would be encoursged to innovste,
to introduce new technology, since there would be a market for
their products. In the absence of full employment, however, rspid
snd thoughtless technological chsnge csn only exacerbate social
probleas, especially through the displscement of workers—=-psrticularly
. ninorities snd women who are just beginning to schieve job levels
which permit them to enjoy the benefits of technology.
}t- Bittle's remarks slso reflected the view ‘thst the emerging robots snd
other elec:ronics-based'device. being hsiled as timessvers could essily result
tn high uneaployment ff their introduction was not csrefully plsnned by sll
parties ifnvolved. For example, “layoffs .;ould be avoided provided sny necesssry
reduction in force is pem‘itted to tske plsce grsdually through nstursl g
sttrition=—voluntary quits, retirements, and deatbs.”
D. TRAINING AND RETRAINING INDUSTRIAL WORKERS
Training snd retrsining wss snother prevslent r.hen'e in the tes:lmon); of
'Y the witnesses in this psrt of the hearing. There appeared to be s consensus ‘\

thst the real issue régarding blue-collar workers’ {n s technologicslly advsncing
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economy was trsining=-not in terms of robots per se but, more brosdly, in terms
of lesraing to understsnd snd service sll the sophisticsted computer-driven

machines that will be sppearing in the manufacturing process. In one wsy or

snother, sll made reference to the kinds of people that will be needsd, including A
. ‘
skilled technicians, computer prograamers, industrisl designers, gutomation in-

structors, maintenance experts, marketing personnel, snd many different types .
. !

of engineers. l. -
Mr. Munson stated: 4

New programs are required to develop the required curricula,
particularly st the vocstional school level. Further, subsidies
or tax bresks should be considered for in-plant, on-the-job
trsining as well ss for compsny—supported outside progrsas.

Mr. Wisnowsky pointed out that the workplace is umiergoing significsnt

chsnges snd, consequently, s certain portion of the worker's time should be ,

>

devoted to trsining. He suggested the possibility of building trsining rights

into the wsge structure as vscstions snd other fringe benefiEs sre todsy.

According to Mr. Bittle, since new forms of work will be introduced by
technology into the factory environment, workers hsve to be given the oppor-
tunity to acquire the knowledge and skills necessary to adapt to this environ-
ment. In ladition, he stressed that training should be exsained within a
larger context than has been common in the past. He noted that:

There will be situstions :r‘here either the new technology requires

subs tantially fewer workers or present employees sre not capable

of successful retraining. In these cases, it should be the company's
responsibility to train the employee for jobs not necessarily relsted

to the new technology per se. These jobs may be within the existing .
facility or' st other plsnts of the compsny or, ss a last resort, in

the community at lsrge. . ‘ .

N\
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E. COOPERATION TO ADVANCE INDUSTRIAL AUTOMATION ,

In similar wsys, each of tixe witnesses brought out the concepy of co-'
r operstion smong differe?t groups involved in industrisl sutomation. All
were receptive to the ides of the public secsor and the private cecto;
working closely together in this sres.

Mr. Wisnowsky rcoumended that our Nation combine tl-xe best of scsdeais,
government, snd industry to sponsor jolnt productivity progrsas which would
test out fsctory automation Mecc.\iie reminded the,tubcmmi;tee thst this
spprosch wss very successful in the space progrsa which slso created a aunber
of spin-off technologies, products, and even whole industries. In concluding
his testimony he reitersted the need for cooperstion, by stating thsf "ve

X need to begin to change our attitude sbout om;s.elvec. The best way to do
this is to pnct’ice working together: government with industry with ac_ademic“
\Hr. mnc;u algo brought out t!xe need forvcooperation nesr the end of
his testimony whea he spoke sbout lesdership roles. ' He commented thst:

The required I:ﬁenhip [ia indystrial automation] comes not only

from the bosrdroom--for long-range plsaning . . . but from Government——

to encourage investment in new equipment snd new methodologies snd

to provide incentives for bold snd risky sctions. It comes alsd

from sn enlightened labor force ready snd eager to be trsined for
snd tske on new jobs crested by technologicsl innovstion.

k4

. ¢
William Bittle advocsted virtually the uu’;?th&c vhen he ssid:

13 .
The time is now-—for trsde unionists, for goverament, for industry—-—
to develop a strategy for desling with technologicsl change in a
creative manner. » « » Through negotistion, employers snd enployees
e can develop spprosches that humanize both the workplace snd the work
itself; including the impact of innovstion snd new technology on
. workers' jobs, earnings, and futures. . . . We must further recognize
that they (problems of sutomation) csanot be solved by unions or
collective bargsining slone.” Rather, government, industry, sad even
the scientific community must join in the development of socisl
policies designed to make working people the beneficiaries rsther
Iy than the victins of nev technology.
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The implichtion of the sgreement of all the witnesses, in this part of the

hearing, on the need for all societal le'gunu to w‘ork cooperatively to minimize

econcmic dislocation that could be caused by ‘technological change, suggests’ that .
they would favor in'creued'utenuou to developing national policies on changes ¥
-
due to industriwl automation. “
o ' !

Y. FEDERAL ROLES IN INDUSTRIAL AUTOMATION

.

The need for the Federsl Goverfment to play s part {n industrisl automation

also received priority sttention by all three witnesses. Psrt of the potential L
Federal role vas di scussed above in terms of the need to work coope'rati’vely

with the privste secror. They slso enumerated other roles for the Federal .
‘ ’

Government. .

Mr. Bittle advocated more‘and better information on industrial automation
snd suggested s clearinghouse on innovation and technologicsl change and its

effects on the welfsre of the Anericsn peoijob skills, on training

needs, snd on industry locstion ss s means of obtsining such information.. He

stressed that such information could be made available to employers, to unions, -

snd to others upon request and could significsatly contribute to solving

problens that inevitably arise when sutomation technology is appliedl to the

tndustrial workplace. Mr. Bittle iaplied that the correct facts would. help
alleviate adversarial positions taken by labor, management, and other concerned

psrties.

Froa Mr. Munson®™s point of view, the major role of the Federal Government

is to establish policies which encourage cnlnufacture'rl——llrge and small--to P

invest in sutomation equipment. For example, he noted that tax breaks and

subsidies could provide incentives for the private sector to perform resesrch 4

—_—
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simed st developing new mathodologies and to carry out more .technology trsns=—
-

~

fers among various industries md.zﬁsclpllnu. , .

Mr. Wisnowsky's suggestions went further on the' role of the Federsl Govern~

ment. He ststed thst in order to create a cl.;;ur.e in which 3eneril econoaic

. .

growth snd growth in the nunber of _jo'bu could occur, the Federal Governoent ’
should “provide seed woney snd ludeuhlp‘for the crestion of prograas and . . .
try out "idess in very big vays--aﬁproachlng the magnitude of the spsce progranm
of the 1960s.” This witness also recoamended tax incentives or tax credits to
rewsrd investment in sutomation by mngfa‘cr.urlng firas and c‘ounenr.ed thst these
should go beyond sccelersted deprecistion of cspital equipment. “I believe thst
we should even co;ulder protection or direct subsidies for those industries
experiencing unfsir co:l/pet.ltIOn." lell_)j, he suggested thst the Pedersl
~Government enco.uuge tecl':‘nology transfer slong the lines of the Stevenloﬂ‘”ydler

Technology InnovationiAct of 1980. He noted that “tax dollars sre pumped into

our Federal laboutoue'- but coapsratively little is done to coamercislize the
. . %
producta and, processes developed in them.” A

-

~




